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Abstract 
 
The use of Patient Reported Outcome Measures (PROMs) is one way to 
measure the effectiveness of health services. PROMs use in emergency 
admissions to hospitals is limited by the methodological obstacle of having no 
pre-admission measure of health status. The aim of this thesis was to study 
the use of retrospective PROMs and of routine measures of population health 
status to identify a reliable method that would allow the extension of PROMs 
collection into this important area of health care. 
A literature review found there was strong agreement (ICC>0.75) between 
contemporaneous and retrospective PROMs in elective conditions and that 
population data could be used to estimate baseline health status in some 
conditions. This was confirmed in the prospective cohort studies conducted in 
elective patients (ICC>0.82 for disease-specific and ICC>0.62 for generic 
PROMs). However, matching methods used to explore population values as an 
alternative to retrospective baseline health status did not provide estimates 
similar to those obtained from elective patients. These exploratory matching 
methods did, however, provide insights for further research in emergency 
admissions.  
The studies in emergency laparotomy (EL) and STEMI heart attack established 
the feasibility of collecting retrospective PROMs in these emergency settings: 
85% of admissions were eligible, and invitation and participation rates were 85% 
& 72% for EL and 79% & 91% for STEMI. The response rates to three month 
follow-up questionnaires were good (EL: 74%, STEMI: 66%) enabling the 
mean recovery of patients in terms of PROMs to be conducted and the effect 
of any response biases to be determined.  
The use of retrospective PROMs can provide a reliable method to collect pre-
admission health status in some emergency admissions. It is necessary to 
establish the generalisability of these findings, investigate possible clinical 
confounders and explore the extent of unwarranted variation between 
providers in outcomes.  
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1 Chapter 1: Introduction 
1.1 Background 
1.1.1 Patient reported outcome measures (PROMs) 
PROMs are patient self-reported questionnaires that serve to capture a 
patient‟s own assessment of their health. They are multi-dimensional 
measurements of symptoms, functional status, or health-related quality of life. 
Questionnaires can be used at specific points in time to capture a health 
change, which can in turn provide the basis for evaluation of an intervention or 
treatment. PROMs have the potential to change healthcare delivery through 
assessing relative clinical quality, comparing providers‟ performance and 
evaluating the effectiveness of treatments from the perspective of patients. For 
these reasons, the development of routinely collected PROMs data in four 
elective surgical procedures in England has been heralded as one of the 
missing components of quality in the jigsaw in the evaluation of our health 
service [1,2]. 
There is growing acceptance of the importance of patients' views of their 
outcome, in addition to clinical measures such as mortality and morbidity, such 
that when evaluating interventions and assessing the quality of services, it is 
necessary to devise ways in which accurate PROMs can be obtained. 
Development work to widen the use of PROMs also enables the health service 
to focus on patient-centred care [3]. 
There is sustained clinical and political interest in further developments of 
using quality of life measures and outcome focused indicators to evaluate the 
quality of our health services [4–6]. Currently, PROMs are routinely collected 
for four elective surgical procedures; these are hip replacement, knee 
replacement, hernia repair and varicose vein surgeries. Questionnaires are 
administered prior to the elective surgery during the pre-assessment phase or 
on admission to quantify a baseline measure of patient self-reported health 
status (at the current time). Then at a defined time point after the intervention 
(e.g. 6 months after hip and knee operations), a second questionnaire is 
administered to re-evaluate the patients‟ self-reported health status. The 
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difference between the two questionnaires is taken to be the impact of the 
intervention. This is usually labelled as health gain, although health status can 
deteriorate as well as improve [1,7]. 
Generic PROMs, such as the EQ-5D and SF-36, provide the means to 
compare health status of patients with different conditions and undergoing 
different treatments. The generic PROM currently used by NHS England is the 
EQ-5D score. It asks the patient to score five domains in mobility, self-care, 
usual activities, pain/discomfort and anxiety/ depression. The measurement is 
then converted into a utility score using the „social value‟ of living in that 
particular health state based on population valuations derived from a general 
population survey [8]. This utility score allows for the development of Quality-
Adjusted Life Years (QALYs) that are routinely used to inform decision-making 
in the NHS, including technology appraisals of new medicines by NICE, and 
economic appraisals [8–10].  
Condition-specific PROMs have greater sensitivity by incorporating relevant 
clinical details specific to a disease. They are more focused on measuring a 
particular aspect of health which may be of particular use to clinicians and 
service providers [9]. Examples of condition-specific PROMs include the 
Oxford Hip Score (OHS) and Oxford Knee Score (OKS) used for hip and knee 
replacement surgery in the National PROMs Programme in England. Both 
contain 12 questions on symptoms and activities of daily living validated for 
each respective condition. For example, the OHS has been developed and 
validated specifically to assess function and pain for patients undergoing total 
hip replacement (THR) surgery. The OHS is the most evaluated hip specific 
measure available [11]. An example question asks “During the past 4 weeks, 
how would you describe the pain you usually have in your (right/left) 
(hip/knee)?” Condition-specific PROMs provide greater sensitivity on the 
condition and can be used to assist shared clinical decision-making. There is 
emerging evidence of this, for example, joint registries are now incorporating 
PROMs data into comprehensive benefit-risk assessment tools to support 
clinical decisions for arthroplasty surgery [12].  
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Health services and emergency admissions 
The NHS has faced an unprecedented period of restricted financial growth in 
the past decade [13]. There has never been a time when it is more pressing for 
providers and commissioners to better understand the productivity and quality 
of services delivered [14]. Measuring the quality of health services can be 
achieved through assessment of its elements of effectiveness, safety, 
humanity and equity [15]. Clinical effectiveness can be measured by its 
components of inputs, processes, and outcomes. The NHS has made 
significant improvements in its measurement capability in the last two decades 
through the expansion of robust collection of activity and process data such as 
hospital episode statistics (primarily for the purposes of reimbursement and 
payments), alongside clinical measures in the form of national clinical audits 
for benchmarking and quality improvement. Our health service has faced both 
external and internal pressures to improve productivity and understanding 
quality is central to this [14,16]. We must ensure how we measure quality 
continues to be robust, and relevant to today‟s healthcare[15].  
Since 2008, the Department of Health white paper High Quality care for all had 
in its strategy to focus specifically on patient centred care, and use patient 
reported outcomes as a quality measure [17]. This drive has continued through 
the 2012 health reforms and continues to be the goal for NHS England [6,16]. 
As survival increases following advances in medical care, mortality rates have 
generally decreased following hospital admissions and treatment. Therefore, 
the impact of healthcare on wellbeing and health-related quality of life as a 
measurable outcome has gained importance. Measuring patient reported 
outcomes is one of the key ways of capturing this key aspect of quality [2,19]. 
Indeed, we have seen examples from the routine use of PROMs in elective 
care that outcomes have a role beyond informing the effectiveness of 
healthcare, capturing other dimensions of quality such as improving equity of 
health services through highlighting inequalities in access and provision (e.g. 
highlighting variations in thresholds for treatment and in outcomes by ethnicity) 
[20].  
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Another potential use of routine PROMs, as described earlier, is through 
determination of Quality Adjusted Life Years (QALYs). This enables economic 
analysis and cost effectiveness assessments of different treatments in routine 
clinical practice (rather than in research studies) [9]. However, at present there 
remains a paucity of outcome data for most routine healthcare within the NHS 
apart from a small number of elective operations. A review published by York 
determined the marginal cost to be at £13,000 per QALY for the English NHS, 
however the authors and others have pointed out that this heavily depended 
on mortality data as quality of life data currently remains scarce for the majority 
of health services [21,22]. Therefore, as questions about costs and the quality 
of care delivered in terms of outcomes matters now more than ever. One of the 
urgent priorities for the NHS is how to extend the use of PROMs in key areas 
of the health service.  
Finally, PROMs can be used to assess of the diffusion of new medical 
technologies, novel treatments or the effect of new models of care [23], 
allowing the impact of such innovations from the patient's perspective to be 
determined. 
The number of emergency admissions has risen by 42% in the 12 years since 
2006 [24]. This steep increase in demand has resulted in mismatches of 
resource allocation within the NHS, demonstrated by the well-documented 
pressures in our acute hospitals. The nature of emergency admissions has 
also been changing, with more complex patients being admitted, treated and 
discharged. Through process measures, we know that the NHS has initially 
been able to absorb much of this increased demand by decreasing length of 
stays within hospitals [24,25]. We also know that there remains large variations 
in demand and processes of care, and survival across the country for 
emergency admissions [24,26]. What we do not yet know is whether there are 
similar variations in patient reported outcomes, and how these compare with 
survival and processes of care.  
Although emergency admissions can be considered primarily as lifesaving 
interventions, as survival rates following emergency acute intervention and 
hospital care improve, health-related quality of life following the episode 
Page 15 of 282 
 
becomes an important outcome. The purpose of interventions in hospital now 
is not only to save life but to restore patients‟ health to their full potential. This 
includes not only their functional capabilities, but also their global wellbeing 
and quality of life [27]. This outcome of the patients‟ health following survival 
also depends greatly on the quality of emergency hospital services, and the 
care received during their inpatient episode. 
Furthermore, clinicians have to exercise some degree of clinical judgement in 
most cases of emergency treatment, even for life-saving emergency situations 
and interventions. For example, clinicians have to prioritise the urgency and 
the timing of conducting the emergency interventions (e.g. emergency 
laparotomies are classified into categories of urgency e.g. immediate, urgent, 
and expedited), and make the decision to offer treatment versus offering 
palliative care. Much of this is based on current clinical evidence of risk-benefit 
balance to patients, the understanding of the likelihood of survival and likely 
short-term clinical outcomes. PROMs could offer added understanding of 
longer-term health status outcomes in these patient groups, and could assist 
these pertinent clinical decisions. 
Without knowing what PROMs are for these emergency conditions, we would 
never be able to fully understand the effectiveness of the health service in 
managing patients that require emergency care, and our ability to innovate and 
improve will be impaired.  
1.1.2 The methodological challenge of using PROMs in emergency 
admissions and possible approaches 
However therein lies a methodological challenge as the collection of PROMs 
can only be completed after, and not before the unexpected, emergency 
intervention [2]. The challenge for emergency admissions is how to quantify 
the baseline measurement of patient reported health status, i.e. the prior 
health status of the patient before the sudden and unexpected onset of ill-
health leading to that emergency hospital admission. As it is not feasible to 
collect a pre-intervention PROM, another method needs to be employed to 
determine the pre-admission health status.  
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There are two possible approaches. First is the use of recall, where the patient 
is asked retrospectively to recollect their health status and health-related 
quality of life prior to the event. If retrospective reporting were able to provide 
accurate and reliable measures of previous health status, then the challenge is 
whether collecting retrospective PROMs following emergency admission is 
administratively feasible and practical.   
An alternative to retrospective questionnaires is to use population values from 
general population surveys. This is existing data collected routinely on self-
reported health status (population values) from surveys such as the UK‟s 
General Practice Patient Survey (GPPS) [28].  
GPPS is a questionnaire mailed twice a year to approximately 2.7 million 
adults in total who are registered with a GP in England. Since 2011, the EQ-5D 
has been incorporated into this survey. There is a response rate of 38%, with 
nearly 1 million surveys returned annually. A range of patient characteristics 
are also collected from respondents. Therefore age, sex, and socioeconomic 
status standardised population EQ-5D values from this source can potentially 
be used as a proxy for baseline health status measure in place of the 
retrospective PROM for emergency admissions. 
1.1.3 Differences between contemporary and retrospective PROMs 
The current PROMs used in elective care asks patients to report their health 
status at different time points, and a change score is calculated from the 
difference between the pre-intervention (Q1 PROM) to the patient‟s post-
intervention (Q2 PROM) score at three or six months, both based on 
contemporaneous ratings. This measure of change, based on the perspective 
held at the time of the assessment, assumes that the patients‟ perception of 
the construct under evaluation remains consistent between measurement 
points (the time interval between Q1 and Q2) [1].  
In contrast, retrospective PROMs can be used when a contemporary Q1 score 
could not be anticipated or practically ascertained, i.e. before the emergency 
hospital admission. This is where the patient is asked to rate in retrospect how 
they thought they were at an earlier time. 
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Retrospective reporting from the patient's current perspective has been termed 
a 'then-test' by some researchers [29,30]. Respondents are asked to recall the 
point in time at which the contemporary pre-test Q1 PROMs would theoretically 
have been administered and to give a judgment of their level of functioning at 
the time. Thus, respondents are asked after the intervention or event, how they 
perceive themselves to have been beforehand. Retrospective self-reporting is 
extensively used in aetiological case-control studies and in cross-sectional 
surveys in which respondents are asked to recall characteristics of their health 
over a specified time frame which may be short (e.g. preceding week) or long 
(e.g. past year) [31]. 
These retrospective PROMs can be potentially influenced by recall bias [31]. A 
patient may not be able to recall their previous health, and may remember their 
health as being better or worse than what they would have reported at the time. 
Therefore recall bias has the potential to undermine the health change 
measured using retrospective reports. 
Recall bias presents a threat to the reliability and credibility of studies using 
self-reported data. It arises when there are intentional or unintentional 
systematic differences in health as reported by patients at the time compared 
to how it is recalled at a later time point. The presence of any significant 
systematic differences in recall could lead to a misclassification of the health 
change measured (deterioration, no change, or improvement in the health 
status). If these systematic differences are not consistent between groups of 
patients, this may lead to underestimation or overestimation of the benefits 
gained from treatment [32,33].  
1.2 Theoretical challenges  
Several theoretical challenges complicate the use of retrospective PROMs for 
evaluating the impacts of emergency hospital care on patient outcomes. There 
are six main topics to consider as below.  
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1.2.1 The constructs to consider when seeking patients’ reports of their 
health  
When the use of PROMs questionnaires seeks patients‟ self-reports about 
their health, there is no precise definition or agreed terminology that defines 
what these instruments specifically measure. They are commonly referred to 
as measuring constructs such as quality of life, health-related quality of life, 
health status, functional status, and functional wellbeing.  
Terms such as „health status‟, „health-related quality of life‟ and, sometimes 
more broadly, „quality of life‟ are used interchangeably in the literature. As a 
result, some authors have noted that they lack real descriptive value [34]. 
Schipper et al suggested a simple definition to capture the meaning of health-
related quality of life, „the functional effect of an illness and its consequent 
therapy upon a patient, as perceived by the patient‟ [35]. The lack of agreed 
definitions to describe the constructs measured in PROMs also highlights the 
different focuses these instruments can have. These range from focusing 
predominantly on physical function e.g. mobility, to global questions on 
patients‟ health, and others that explore social and psychological factors. 
The commonality of all instruments, noted in the Fitzpatrick et al review on the 
subject, is that they all address some aspect of the patient‟s subjective 
experience of health and the consequences of illness and treatment [36]. 
PROMs attempt to measure patients‟ views, feelings and experiences [37]. 
Patients are asked about their views regarding satisfaction, distress or 
symptom severity and these are unavoidably subjective in nature. The authors 
note and quote Albrecht that this subjective notion means that these 
questionnaires need not be objectively verified, even where questionnaire 
items ask for reports of very specific behaviours (for example, ability to walk a 
certain distance), and that they in principle can be objectively verified by 
separate clinical observation [36]. 
The inherently subjective nature of PROMs has previously been challenged in 
terms of robustness and scientific value as a form of evidence by some [38]. 
However, it is precisely this subjective focus of the patient that uniquely 
distinguishes PROMs from other forms of health outcome information.  
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When selecting PROMs for emergency patients, it is important to consider all 
the various constructs of health status (including physical, emotional/ 
psychological and cognitive domains) that would be important to capture. 
These domains may be interdependent in their effects on a patients‟ quality of 
life.  
Lim et al have explored the relationships between the constructs of health 
status measures captured by SF-36 and EQ5D compared to domains that are 
seen as important to patients after critical care admission. Their study showed 
that PROMs questionnaires have different focuses on the constructs of health 
status and some are more complete in capturing certain constructs by the 
nature of their design [39]. 
The causes that lead to emergency admissions are multiple and complex and 
therefore the impacts on different areas that affect patient‟s quality of life are 
also likely to be multiple. Lim et al found in their study that concentration and 
memory were important cognitive constructs for critical care patients but 
capture of this by SF-36 may be incomplete [39]. This highlights that it is 
important when selecting PROMs to consider the dimensions of health status 
that would be most relevant to emergency admissions through involvement of 
patients and clinicians and then selecting validated tools that capture 
constructs seen as important to the respective patient groups. It is therefore 
important to achieve the right balance by including generic instruments that 
cover a breadth of constructs as well as condition specific instruments that 
deal with the clinically relevant domains in detail.  
Psychometric theory involves assessing the measurement characteristics of 
scales and psychometric properties of validity, reliability and responsiveness, 
and this provides an important scientific basis for the selection of PROMs [40]. 
Development of clinically useful PROMs should take into account the following: 
i) Ensure that a specific purpose, focus, and setting are clearly identified. ii) 
Recognise that high statistical scores for reliability and validity may not be 
pertinent to a given situation or context. iii) Avoid indexes involving 
combinations of excessive numbers of variables. iv) Let patients choose the 
most significant foci and components of the indexes. v) Seek greater 
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communication and understanding among multidisciplinary collaborators, 
especially where there may be differences in the ethos and goals with which 
they approach the construction of health status [40]. Careful consideration of 
these qualities when selecting PROMs is equally important in both elective and 
emergency admissions, contemporary or retrospective.  
1.2.2 The choice between two types of emergency admissions – sudden 
unexpected vs. exacerbation of long-term conditions 
Emergency admissions are caused by a spectrum of conditions and illnesses. 
At one end, there is the sudden onset of an unexpected acute event that leads 
to a rapid deterioration of a patient‟s baseline health-related quality of life (e.g. 
road traffic accident), to the other end of the spectrum where the emergency 
admission is a result of an exacerbation of a long-term condition (e.g. chronic 
obstructive pulmonary disease) [41]. There are some that fall between the 
extremes in that the patient has a long-term condition, such as ischaemic heart 
disease, but the timing of an acute myocardial infarction is not predictable. 
The method currently used in collecting elective surgery PROMs, (i.e. 
capturing a contemporaneous baseline prior to the intervention and then 
capturing a contemporaneous follow-up) is not possible in unexpected 
emergencies. Like elective surgery, the purpose of these hospital interventions 
for unexpected emergencies is to restore patients‟ health to their baseline. 
Similarly, the outcome of the patient‟s health is highly dependent on the quality 
of emergency hospital services and the care received during these inpatient 
episodes. Hence, to evaluate the impact of healthcare using PROMs, an 
alternative method to capture the baseline health status prior to the onset of 
the acute event is required for unexpected emergency admissions. 
In contrast, contemporaneous baseline PROM capture is possible for patients 
that are admitted due to an exacerbation of a long-term condition. Studies 
have shown that PROMs can be captured as part of high quality patient 
centred care for people with long-term conditions [42,43]. When considering 
health-related quality of life over time, acute exacerbation in patients with long-
term conditions‟ health-related quality of life mapped onto a graph may look 
more like undulating curves rather than sudden peaks and troughs. It is also 
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more ideal in these situations to monitor the effectiveness of the entire care 
pathway rather than the hospital episode for one particular emergency 
admission. Due to the range, diversity and intermittent nature of hospital 
admissions in patients with exacerbations of long-term conditions [42], it is 
difficult to attribute changes in PROMs in a meaningful way to care received 
during any particular admission. The hospital episode resulting from an 
exacerbation of a long-term condition may play a lesser role in the patient‟s 
overall health outcome compared with the input from primary care, outpatient 
and community services.  
For this reason, the focus in this thesis is on whether PROMs can be used in 
sudden unexpected emergency admissions. This is also an area of increasing 
demand, resource use and currently where the NHS knows the least about the 
quality of care and outcomes other than mortality [44].  
1.2.3 The appropriate point during the emergency admission to collect 
retrospective baseline PROM data 
The role of PROMs in elective surgical procedures is relatively straightforward, 
with an aim to assess the effectiveness of discrete procedures in relation to 
patients with relatively clearly defined problems for which surgery is expected 
to be effective. Their role in evaluating emergency care is less straightforward, 
since patients typically have more complex and varied problems and 
interventions may be high risk.  
The use of PROMs in unexpected emergencies provides an opportunity to 
gain information on patients‟ health-related quality of life, and compares the 
quality of health services in a similar manner to the use of PROMs in elective 
admissions. In contrast to the latter, the appropriate timing of PROMs 
collection in emergencies is particularly challenging to identify as the 
unexpected event that leads to the emergency admission can be complex to 
treat and cause multiple physical, social and emotional problems. The 
admission may involve several service providers and interventions, and 
recovery (whether full or partial) often takes many months. 
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Furthermore, the hallmark of high quality care for elective PROMs is usually 
seen as a positive health change from before and after PROMs questionnaires 
[9]. Health gains are more predictable and far more easily observed in elective 
interventions such as hip and knee replacements than for emergency care 
such as a hip fracture or heart attack. In contrast, in unexpected emergency 
admissions due to acute injury or sudden illness, the hallmark of high quality 
care and the result of health service inputs may not be a health gain but 
instead a restoration to pre-event level. In some cases, there may even be a 
health loss when compared to the patient‟s pre-event health-related quality of 
life, for example if the patient only achieves partial recovery.  
There are many practical challenges facing collection of PROMs in emergency 
admissions at the time of the hospital admission, whether recalled or 
contemporary. Patients are acutely unwell and in pain making completing a 
questionnaire difficult. In addition, there may be insufficient time for patients to 
complete their questionnaires on admission before any urgent surgical or 
medical intervention. In fact, it would often be impractical to ask a patient to 
complete a PROMs questionnaire at the point of admission, when the event 
(acute injury or sudden illness) has reduced a persons‟ well-being to a state 
that warrants emergency medical treatment. In some instances, the patient 
may not even be conscious or cognitively well enough, and hence it would not 
be ethical or safe to divert clinical resources (e.g. staff time) on collecting 
PROMs when acute treatment is paramount. Therefore the point in time during 
the inpatient episode at which a retrospective PROM should be collected is not 
simply upon admission and must be considered and chosen carefully. 
The time point which is identified as the patient‟s baseline health for 
unexpected emergencies may require a different approach to elective 
admissions. Consideration must be given to whether baseline should be 
measured immediately at the point of admission, or at a time before the acute 
event (e.g. one week before admission).  
In theory, both the pre-event baseline health status (point a in Figure 1) as well 
as the acute emergency health status (b) would provide insight into health 
change for patients and could be used for comparison with a follow-up 
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questionnaire (point c or d). However, if the aim of capturing PROMs for 
unexpected emergency admissions is primarily to measure the effectiveness of 
health services, and the aim of healthcare is typically to restore a patient to 
their full potential with regards to their health-related quality of life, it is 
therefore a comparison with a patients‟ pre-event baseline (change between 
c/d and a) that should be used to determine the effectiveness of the health 
service. 
Furthermore, a patient‟s health-related quality of life at the point immediately 
after an unexpected emergency event may be much worse than normal 
(change from a from b). Thus, judging an intervention or input by comparing b 
to c or d would demonstrate a larger difference in health change that is partly 
caused by the acute deterioration in health status caused by the patient‟s 
acute event/ condition, and could obscure the ability of using PROMs for 
comparisons in the effectiveness of healthcare provided. This risks negating 
any subtler differences in quality of care should emergency PROMs be used to 
support clinical quality benchmarking or comparisons between providers.  
Measuring point b is problematic and any health status captured may mask the 
true assessment of the quality of health services. Therefore the recommended 
decision is to evaluate from point a, the pre-event baseline health status. This 
however is impossible to obtain prior to the acute event and therefore research 
into understanding the reliability of retrospective PROMs by patient recall to 
obtain a baseline health-related quality of life is particularly pertinent.  
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Figure 1-1 Trajectory of health-related quality of life in unexpected 
emergencies 
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1.2.4 The validity of using retrospective PROMs when they have been 
developed for contemporary use and the interpretation of 
differences between retrospective and contemporary PROMs 
With retrospective PROMs, health status is established using patient recall. 
Recalling a prior health state that the patient is no longer experiencing can 
place considerable cognitive demand on the patient. One criticism is based on 
the contention that patients are unable to accurately recall prior health states, 
and recall is influenced by the patient‟s current symptoms [45]. There are three 
theories in cognitive psychology to consider regarding the use of recall in self-
reported data, namely recall bias, response shift and implicit theories of 
change. These theories and their implication on both retrospective and 
contemporary PROMs data are discussed in turn.  
Firstly, recall bias can be present in studies that use self-reported data, which 
are inherently subjective. It arises when there are systematic (intentional or 
unintentional) differences in health as reported by patients at the time 
compared to how it is recalled at a later time point [32]. If there are significant 
systematic differences in the way patients recall information compared to how 
it is reported at the time in retrospective PROMs, it would be important to 
investigate whether these were consistent and predictable across all 
individuals and groups, and the ways to correct or adjust for such when 
analysing and interpreting the data. If there is large differential recall (where 
the direction and extent of this recall bias randomly differs between individuals 
and patient groups) this could be more difficult to correct for and can introduce 
bias in comparisons of outcomes between different patient groups.  
It is also important to recognise that often the boundaries between 
retrospective and contemporaneous PROMs are not straightforward. 
Contemporaneous PROMs can at times have a component of recall when 
questions are phrased to ask the patient to respond according to their 
perception of their health-related quality of life over a specified time period; e.g. 
in the Oxford Knee Score, the preceding four weeks. Often PROMs are 
developed and validated with the consideration of this recall period included in 
their guidance [46].  
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Secondly, some have argued that retrospective PROMs may be subjected to 
response shift, where a person‟s perception of their health changes over time 
as result of recalibration (result of a change in one's internal standards of 
measurement), reconceptualization (change in one's definition of the domains 
making up their health-related quality of life), and reprioritisation (a change in 
one's values on the importance of aspects making up their health-related 
quality of life) in their own self-appraisal. However, this phenomenon is not 
unique to retrospective PROMs and contemporary PROMs are also subject to 
this. In the literature, response shift theorists have at times supported the use 
of the retrospective ratings rather than contemporary ratings precisely for this 
reason, that the „true‟ health change could be detected if the baseline was 
captured closer to follow-up by retrospective methods when the response shift 
has already occurred. For this argument to be justified any response shift 
present must be sustained; as otherwise, if the patient‟s experiences resulted 
in constant recalibration, then retrospective recall at one time point may not 
reflect that of another time point.  
All PROMs are affected by theories that threaten internal validity. Authors have 
attempted to develop models to differentiate or isolate effects of response shift 
and recall bias. A model that has been used for detecting and quantifying 
response shift is a retrospective-minus-contemporary score developed by 
Schwartz and Sprangers called „then-test minus pre-test‟, [47]. Patients are first 
asked to retrospectively re-evaluate their level at baseline from their current 
perspective („then-test‟). Recalibration response shift is represented by the 
„then-test minus pre-test‟ difference score. The authors propose that if the 
contemporary (the authors call this „post-test minus pre-test‟) difference score 
represents the reported treatment effect; the full treatment effect is 
represented by the „post-test minus then-test‟ difference score due to the same 
internal standard of judgement [30]. 
When retrospective PROMs are used with a short (up to two weeks) recall 
period, the evidence suggests that the magnitude of any recall bias and 
response shift is small [48,49].  
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A further consideration is whether an event that changes a patient‟s health 
state suddenly (in unexpected emergency admissions) alters the way in which 
a prior health state is recalled. This leads onto the role of implicit change 
theory. This theory refers to the idea that the nature of recall is the retrieval of 
stored memory using a reconstruction of the past. The starting point of this 
reconstruction is based in the present, and may be prone to error, unless there 
is a significant event which the subject can use to anchor their basis of 
recollection. For example, a major surgery or catastrophic event may cause 
patients to anchor their memories, therefore providing a contextual reference 
point with which to associate their memory [50]. If a significant event occurs 
(e.g. major surgery), this may provide a sufficiently vivid event for people to 
anchor memories, and accurately recall their prior health status [48]; this could 
also be the case for patients with unexpected emergency admissions. 
Therefore, all three theories can affect self-reported data including PROMs to 
certain extents, whether it is reported contemporaneously or retrospectively. 
Whilst it important to acknowledge that there are factors at play whenever 
information is asked of patients to recall or self-report, it is also important to 
credit that PROMs (whether retrospective or contemporary) are inherently 
subjective as they record patients‟ perception of their health. Therefore, it is 
the judgement made at the administered time point that ought to be considered 
the gold standard [36].   
Since both contemporaneous PROMs and retrospective PROMs are subject to 
the influences of recall bias, response shift, and implicit theories of change, 
both types of PROMs should be intended for use in evaluation on the 
effectiveness of health services and clinical outcomes within their own 
respective contexts. Hence, the approach in the analysis presented in this 
thesis is to compare contemporary PROMs and retrospective PROMs, explore 
factors that could influence differences between them, and evaluate their 
degree of agreement as a measure of reliability. These factors are likely to be 
due to a combination of patient factors and other methodological factors, which 
may be specific to certain patient groups and some may be generalisable 
across patient groups whilst others may not. The factors identified could 
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contribute to any modelling required for adjusting data to make valid 
comparisons.  
1.2.5 The generalisability of the relationship between a retrospective 
PROM and a contemporary PROM in elective surgery for 
emergency admissions.  
The approach taken in the analysis presented in this thesis is to use evidence 
of agreement between contemporary PROMs and retrospective PROMs 
collected in elective patients to inform the use of the latter in patients receiving 
emergency care. This raises the question of whether evidence of differences 
between retrospective and contemporary PROMs in elective patients can be 
generalised to patients that experience unexpected injury or illnesses that lead 
to emergency admissions, Empirically, it is not possible to compare 
contemporaneous PROMs with retrospective PROMs directly in patient cohorts 
admitted with an emergency, but we can consider factors that may support or 
restrict generalisability between patient groups.  
Runkel & McGrath suggested several types of generalisability for consideration 
[51]. One type is whether a specific treatment will produce the same results in 
different circumstances. Factors for consideration in the case of using PROMs 
in elective and emergency admissions are whether there are certain clinical 
factors and settings that could lead to divergence between elective and 
emergency care. The settings of elective surgery and unexpected 
emergencies are both in hospitals which limits this variability. It is however 
important to collect data in a number of different hospitals to investigate the 
range of results in different hospital environments.  
A second and more pertinent type of generalisability concerns the subjects of 
the study. While the results of a study are internally valid for the subjects it 
tests, one should also consider whether there are other factors particular only 
to the characteristics of the study population and thus prevents the results from 
being generalised beyond that group [51]. Specifically, whether elective 
surgical patients differ as a group compared to emergency admission patients 
when it comes to the way they report and recall their health status. The 
characteristics of elective orthopaedic patients, when compared with acute 
Page 29 of 282 
 
injured patients (for example), may differ in that elective patients may be older, 
and there may be a higher proportion of males in acute injury patients. It would 
therefore be important to explore the role patient characteristics play in recall.  
There is very limited literature both on whether patients who are admitted 
unexpectedly report or recall their health status differently and whether this is 
significant compared with elective patients. However, there is evidence on the 
broader subject that we can draw insight from. 
Studies have shown that with emergency admission patients, their recall of 
their pre-event baseline health remains stable over time, agreement between 
recalling pre-event health statuses at different time points remain high, and 
patients are able to recall similar pre-event health both during their hospital 
admission and post-discharge at home [37,52]. These studies suggest stability 
in recall ability in emergency admission patients. Studies in elective patients 
have also shown that recall is similarly stable over time [49,53]. Patients‟ 
characteristics such as age may contribute to differences in recall, and the 
extent of these effects is explored further in this thesis.  
Another related aspect that offers some insight into this topic is the broader 
question of whether patients‟ valuations or health-related quality of life 
preferences are different from the general population. Although not directly 
compared between patients groups, these studies discuss relevant factors that 
might affect peoples‟ perception of their health-related quality of life in different 
circumstances.  
Evidence suggests that patients assign valuations of their own actual health 
states differently when compared to general populations‟ hypothetical 
valuations [54]. A previous review by De Wit et al and a meta-analysis by 
Peeters et al have found that patients‟ valuations tend to be higher than 
hypothetical valuations of descriptions of the same states by the general 
population [55,56]. However, Dolders et al found these relationships were not 
significantly different overall and that age and gender did not contribute 
significantly to the difference between patient and population preferences [57]. 
Wilson et al studied acutely injured patients specifically and found that injured 
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patients valuations of their own health are slightly higher than the general 
population‟s hypothetical valuations of the same EQ-5D states [58]. 
Considering this broader perspective, although inconclusive, it appears that 
the literature weighs towards the suggestion that being a patient (being in that 
particular health state) can alter one‟s preferences and valuations. The 
question is whether these valuations also change between different patient 
groups, such as patients with a long-term condition, elective surgical patients, 
and acute injury patients.  
Ubel et al discusses some of the potential factors leading to discrepancies in 
valuation between patients and the public; possibilities include: i) the two 
groups are valuing different health states although they are represented 
identically on a health utility measure (e.g. when aspects of health are not 
captured fully by the questionnaire or description of the health state). ii) 
Patients adapt to their poor health states (and so value them relatively higher). 
iii) The „focusing illusion‟, whereby members of the general population over-
emphasise aspects of health-related quality of life most affected by illness. iv) 
A shift of reference points as people assess health states with reference to 
their current health [59]. 
At least three, (i) (ii) and (iv) of the four points above could potentially be a 
factor for differences between elective and emergencies patient groups. For 
example, patients who have suddenly developed an unexpected emergency in 
a short space of time may be more similar to the general public in their 
perspective of health preferences compared to elective surgical patients who 
may have had their condition for some time prior to their operation and 
therefore may have adapted to their poorer health state. This is however 
difficult to conclusively demonstrate. There is at least the potential for 
unexpected emergency admission patients to report their health-related quality 
of life and health status differently from elective patients.  
One cannot conclusively know whether the way patients‟ valuation of 
retrospective recall in health statuses would differ between elective and 
emergency patients. This would, however, not affect the use of PROMs within 
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the emergency context in monitoring effectiveness or for comparing providers. 
It could pose a potential issue if PROMs were used in a way for resource 
allocation in economic evaluations comparing between elective and 
emergency conditions.  
Both acceptability and feasibility are also two other important aspects of 
generalisability for PROMs [36] that can differ from elective admission contexts. 
It is important to explore these criteria in greater depth in unexpected 
emergencies. 
Firstly, acceptability, the extent to which an instrument is acceptable to patients. 
Indicators of acceptability include administration time, recruitment and 
response rates. Factors such as the mode of administration, questionnaire 
design, and the health status of respondents that affect acceptability should be 
explored [36]. Issues of acceptability were considered in discussions with 
relevant stakeholders in selected emergency conditions, selecting 
questionnaires that are acceptable for use by the intended data collection 
method.  
Secondly, exploring the feasibility criteria; testing the ease of administration 
and processing of an instrument for the specific context is particularly 
important for unexpected emergency admissions. Instruments should be 
selected based on ease of administration and minimal disruption to clinical 
care. Other factors to explore with regards feasibility include recruitment 
differences according to condition and sites, and response biases by patient 
characteristics and the interpretability of the findings.  
1.2.6 Generalisability of two sudden emergency events to other 
emergency causes 
For pragmatic reasons, it would not be practical to test the feasibility of PROMs 
collection in all unexpected emergency admissions. I have therefore identified 
two sentinel conditions within unexpected emergencies in this thesis. 
Generalisability to other emergency causes is important to consider, based on 
Runkel & McGrath‟s aspects of generalisability for consideration (as discussed 
earlier in topic 5) [51]. It is important to find out if it is equally feasible to collect 
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PROMs, and whether the health change measure by PROMs is consistent for 
a range of different types of unexpected emergency admissions. It is therefore 
paramount to incorporate emergency conditions from both surgical and 
medical areas, leading to my choice of emergency laparotomy and acute 
myocardial infarction. It is also important to conduct a feasibility study in a 
variety of hospital settings, involving different staff, patients, and environments.  
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1.3 Aim and objectives 
 
1.3.1 Aim 
To identify a reliable method for routinely collecting PROMs in emergency 
admissions to hospital. 
 
1.3.2 Research Objectives 
 To review the literature on the relationship of PROMs acquired 
retrospectively with PROMs acquired contemporaneously and 
from  population surveys 
 To compare retrospective and contemporary PROMs in two 
elective conditions 
 To compare retrospective PROMs and population values in two 
elective conditions 
 To test the feasibility of collecting retrospective PROMs in two 
emergency admissions 
 To make recommendations on a reliable method for 
determining baseline PROMs in emergency hospital 
admissions  
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1.4 Overview of the structure to the thesis 
There are 8 chapters in my thesis that describes the studies that have been 
conducted to address the aims and objectives. I have answered each separate 
objective in the following chapters, alongside original manuscripts that I have 
prepared for publication at each stage.  
Chapter 2 (Paper1) presents a narrative synthesis review of what is known 
about the use of retrospective PROMs and their reliability in terms of 
agreement when compared to contemporary PROMs and compared its use to 
PROMs from population surveys. It discusses findings about the factors that 
influence recall of prior health status, and situations where agreement is strong. 
This chapter informs the methodologies used for my subsequent study designs.  
Chapter 3 (Paper 2) describes a longitudinal cohort study conducted in four 
NHS hospitals with elective patients to directly compare contemporary PROMs 
and retrospective PROMs. This work was conducted in patients undergoing 
elective hip and knee arthroplasty surgery in whom contemporary PROMs are 
already collected. Patients who were participating in the NHS National PROMs 
Programme were recruited to the study during their inpatient period following 
their elective surgery. Consented patients then completed a retrospective 
PROM, where they were asked postoperatively about how they were before 
their hospital admission. Their retrospective and contemporary PROMs 
questionnaires were linked to compare the agreement between the scores.  
Chapter 4 describes a comparison of retrospective and contemporary PROMs 
and population values from the General Practice Patient Survey (GPPS) in 
partnership with the University of Exeter. For this chapter, I explored the use of 
different matching techniques (using different patient characteristics criteria) for 
surgical patients from the elective study cohort (Chapter 3) to the GPPS 
population. These exploratory methods were conducted in order to investigate 
whether the use of already collected EQ-5D population values could be 
harnessed for use as a surrogate of patients‟ baseline in place of a 
retrospective PROM and discussed how these methods could be applied and 
investigated in the future with emergency patients cohorts.  
Page 35 of 282 
 
Chapters 5 - 7 (Papers 3 - 5) describe a feasibility study of using retrospective 
PROMs methodology to collect baseline PROMs, as well as a follow-up 
PROMs to assess the short-term outcomes, in two contrasting reasons for 
emergency admissions: in patients undergoing emergency laparotomy (EL) for 
gastrointestinal conditions (excluding appendicitis) and those with ST-elevation 
myocardial infarction (STEMI) who undergo an emergency percutaneous 
coronary intervention (PCI). This study explored the acceptability and 
interpretability aspects of feasibility in the context of using PROMs during 
emergency admissions. It also explored the use of retrospective PROMs to 
collect baseline data in emergency admissions in terms of recruitment and 
response rates achieved in a variety of different hospitals, and in two 
contrasting patient/ disease groups.  
My final chapter, Chapter 8 provides an overview of the main findings and 
discusses the limitations of the thesis, as well as the need for future research, 
along with implications how this research would inform practice and policy.  
1.5 Contribution of the candidate to the thesis  
I undertook the narrative literature review and took the lead in the planning of 
the study design, securing NHS ethical approval and NHS digital data 
applications of all studies which make up this thesis and was supported in this 
by my supervisor Professor Nick Black and co-authors. I planned, and trained 
all local site leads and their teams for data collection for the three cohort 
studies in 20 different trusts and acted as the Chief Investigator for each of 
these, liaising regularly during the data collection phases to ensure the smooth 
running of the study. I led and conducted the feasibility studies‟ follow-up 
PROMs questionnaire data collection from LSHTM by mail with the support of 
a part-time administrative assistant Mrs Christina Breach whom I trained. I 
undertook all the data analysis and was provided with statistical support by my 
second supervisor, Dr Jenny Neuburger. Professor Nick Black provided 
guidance on presentation of the findings of the research papers in this thesis. I 
produced the first draft of each research paper and made changes in response 
to co-authors‟ feedback.  
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My PhD was funded by the Economic and Social Research Council and 
affiliated to the National Institute of Health Research (NIHR), Collaborations for 
Leadership in Applied Health Research and Care (CLAHRC) North Thames. 
The candidate was the Chief Investigator; Professor Nick Black was PhD 
supervisor in all NHS Integrated Research Approval System (IRAS) 
applications for the studies. Dr Dave Murray and Professor Steffen Petersen 
acted as clinical collaborators for the feasibility studies.  
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2.1 Chapter 2 
Retrospectively patient-reported pre-event health status shows strong 
association and agreement with contemporaneous reports 
 
In this chapter, I report on a review of the literature to understand what is 
already known about the use of retrospective PROMs when compared with 
contemporary PROMs, and conducted a narrative synthesis on the knowledge 
on the agreement between these. I also reviewed studies that have compared 
retrospective PROMs with PROMs collected in population surveys. I conducted 
the literature review design, methods, and analysis independently with 
supervision from Professor Nick Black. The findings and results have been 
prepared as a first draft of the manuscript, with comments on drafts from 
Professor Nick Black. This was published in the Journal of Clinical 
Epidemiology.  
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3.1 Chapter 3 
Agreement between retrospectively and contemporaneously collected 
patient-reported outcome measures (PROMs) in hip and knee 
replacement patients 
 
Chapter 3 compares retrospective with contemporary PROMs in elective 
admissions to investigate the agreement between contemporary and 
retrospective PROMs in the English NHS context. This work was conducted in 
elective orthopaedic patients in a longitudinal cohort study as contemporary 
PROMs are already collected from Orthopaedic patients undergoing elective 
hip and knee arthroplasty surgery. Patients who were participating on the NHS 
National PROMs Programme were recruited to the study during their inpatient 
period following their elective surgery. Consented patients then completed a 
retrospective PROM, where they were asked postoperatively about how they 
were before their hospital admission. Their retrospective and contemporary 
PROMs questionnaires were linked to compare the agreement between the 
scores.  
 
I was the chief investigator for this study; I led the study design, developed the 
study protocol with guidance from Professor Nick Black, and consulted with 
orthopaedic clinical leads at the local sites, Mr Joyti Saksena, Mr Mahbub 
Alam, Mr Rej Bumbra, and Professor Fares Haddad from the participating 
hospital sites. I consulted and piloted the retrospective PROMs questionnaires 
designs with the CLARHC North Thames public and patients‟ panel, and 
revised the layout for ease of use from the feedback and comments received. 
 
I held regular meetings with orthopaedic PROMs co-ordinators at the study 
sites (Miss Jamila Kassam, Mrs Ameena Hare, Miss Hazera Mahdiya and Mrs 
Ursula Knight) to understand local data collection pathways and embedded the 
study into established pathways in the study design. I conducted training for all 
local sites data collection teams as although staff were familiar with PROMs 
collection as part of the national PROMs programme (contemporary pre-
operative Q1), collection of a retrospective PROM during the inpatient stay 
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post-operatively is novel for the teams. I visited sites regularly during data 
collection to improve and support smooth running of the study. I was able to 
gain an understanding of designing and leading a cohort study for collecting 
retrospective PROMs during an inpatient hospital admission in acute hospital 
trusts. These methods subsequently informed the study designs for the 
feasibility studies of PROMs for emergency patient cohorts.  
 
I conducted the deterministic linkage of PROMs data, and was responsible for 
the statistical analysis with advice from Dr Jenny Neuburger. I prepared a first 
draft of the manuscript. All co-authors made comments on successive drafts 
and approved the final version before journal submission. I acted as a 
guarantor of the final published version.
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4 Chapter 4: Using GPPS survey data as a source of baseline 
PROM scores: Methods for matching with patient cohorts. 
 
This chapter presents analyses exploring the potential for using population-
based PROMs (the EQ-5D-3L Index Score) from the GP Patient Survey 
(GPPS) to form baseline PROM scores for patient cohorts. It explores 
alternative methods of matching GPPS populations to elective patient cohorts, 
and different ways of comparing GPPS values to retrospective and 
contemporary PROMs. For this chapter, I have compared surgical patients 
from the elective study cohort (Chapter 3) to the GPPS population. The 
motivation for this study was to evaluate whether EQ-5D scores from the 
GPPS population sample could be harnessed for use to form a proxy patient 
baseline PROM in the place of a retrospective PROM, potentially decreasing 
the administrative burden of collecting PROMs in emergency care settings. I 
developed the methods in the study design with support from Professor Nick 
Black and Dr Gary Abel (University of Exeter); the analysis was conducted with 
the statistical advice from Dr Jenny Neuburger and Dr Gary Abel. Professor 
Nick Black provided feedback and comments on the layout of this chapter. This 
has not been prepared for submission to a journal. 
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4.1 Introduction 
An alternative to using recall data to obtain baseline health status for patients 
admitted for an emergency condition (i.e. before the sudden and unexpected 
onset of ill health) could be to use PROMS in groups with similar 
characteristics drawn from population surveys such as the GP Patient Survey 
(GPPS). Matched data on patient reported health status could be used as a 
form of proxy measure of baseline health status in emergency patient cohorts. 
If feasible, it could offer a cheaper alternative compared with collecting 
retrospective PROMs. 
4.1.1 What we already know 
Previous studies have compared retrospectively collected PROMs with 
measures from general population surveys [1]. All of these studies used 
general population values, but none attempted to match the population sample 
to that of the patients with the exception of matching on age. 
The GP Patient Survey (GPPS) is an annual survey with a questionnaire on 
patient experience mailed every year to approximately 2.2 million adults who 
are registered with a GP in England, with a response rate of just under 40% 
providing a sample of around 800,000. Since 2011, the EQ-5D-3L (population 
health status) has been included [2].  
It is known that reported EQ-5D scores of the general population may be very 
different from those of elective surgical patients. The EQ-5D index population 
value for England for someone aged between 65-74 is 0.73 [3] compared with 
0.36 for elective hip arthroplasty patients with a median age of 67 [4,5]. 
However, such comparisons are typically only adjusted for age. The GPPS 
collects data on several other patient characteristics including postal address, 
from which area-based socioeconomic status (SES) can be derived, sex, and 
self-reported co-morbidities. Therefore this provides the opportunity to conduct 
more detailed matching than just using the overall population value. It may be 
possible that with the matching of patient characteristics, differences between 
the population‟s health status and that of surgical patients would be less. If so, 
population health status could be used in place of retrospective questionnaires 
to obtain a baseline score, which could have both clinical and cost advantages, 
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including reducing patient and staff burden of collecting baseline PROM 
questionnaires.   
My aim was to investigate whether mean general population EQ-5D scores 
from the GPPS could be used in place of contemporaneously or 
retrospectively patient reported baseline EQ-5D scores using matching by 
patient characteristics. Furthermore, I explored whether different levels of 
specificity used in the matching process enables GPPS to be more similar to 
baseline retrospective and contemporary PROMs. If such methods are feasible, 
I aimed to see whether this provides a way to harness available GPPS EQ-5D 
data to use in comparisons to support the auditing of health services. 
Four objectives were identified to achieve these aims:  
1) To compare the contemporary and retrospective self-reported health 
status (mean EQ-5D scores) of a cohort of elective surgical patients 
with that of the general population of England matched for sex, age, 
SES and number of comorbidities.  
2) To test whether  additional matching by geographical location reduces 
the differences between population and self-reported mean scores. 
3) To test whether  additional matching for specific co-morbidities reduces 
the differences between mean scores.  
4) To test whether different ways of handling patients‟ primary condition 
reduces the differences between mean scores. 
4.2 Methods 
Elective surgical patients who participated in the study reported in Chapter 3 
were matched to GPPS data (held at the University of Exeter) using patient 
characteristics available in both data sets. One-to-many matching was 
conducted with one surgical patient matched to as many GPPS respondents 
as fitted the matching criteria. The mean GPPS EQ-5D score per match was 
used as the comparison between patients‟ reported contemporary (Q1) and 
retrospective (QR) EQ-5D and GPPS EQ-5D.  
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4.2.1 Population sample from GPPS  
Data from the 2011–2012 GPPS included the EQ-5D-3L, the same version as 
that used for the patient cohort. 2.7 million patients were surveyed, with a 38% 
response rate resulting in a sample of approximately 1 million. Patients in the 
GPPS are randomly sampled, with stratification, from the contact records of all 
general practices across England. Questionnaires were sent in July 2011 and 
January 2012 to approximately 1.40 and 1.36 million patients, respectively. 
Non-responders were mailed reminders after two months following the initial 
questionnaire [6].  
Alongside patient experience items, patients were asked to report any long-
standing health condition from a list of twelve common conditions: angina or 
long-term heart problem, arthritis or long-term joint problem, asthma or long-
term chest problem, cancer in the last 5 years, deafness or severe hearing 
impairment, diabetes, epilepsy, high blood pressure, kidney or liver disease, 
long-term back problem, long-term mental health problem, long-term 
neurological problem and „another‟ long-term condition [7].  
4.2.2 EQ-5D in patient cohort and in GPPS 
The EQ-5D-3L version is a generic utility score of health state derived from 
individuals‟ responses, on a three-level ordinal scale (no problems, moderate 
problems and severe problems), for each of its five dimensions (mobility, self-
care, usual activities, pain/discomfort and anxiety/depression) [8]. UK tariffs 
were used to obtain an index score which ranges from −0.59 (the worst 
possible health state) to 1 (indicates best possible health state). The value of 0 
is equal to death and negative values represent health states worse than death 
[9]. 
4.2.3 Patient cohort  
As described in more detail in Chapter 3, study participants were patients 
undergoing hip arthroplasty (primary operation or revision surgery) from four 
hospitals. Their baseline contemporary (Q1) EQ-5D-3L mean scores were 
similar to that for all patients‟ included in the National PROMs Programme in 
England [10]. The contemporary PROM questionnaire (Q1) contained 
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questions about the presence of any long-standing health conditions; patients 
are asked to self-report these from a list of twelve common conditions: heart 
disease (for example angina, heart attack or heart failure), high blood pressure, 
problems caused by a stroke, leg pain due to poor circulation, lung disease, 
diabetes, kidney disease, liver disease, cancer (within in the last 5 years), 
diseases of the nervous system (for example Parkinson‟s disease or multiple 
sclerosis), depression.  
Patients also completed a retrospective PROM questionnaire (QR) in the 
immediate post-operative period prior to discharge.  
4.2.4 Matching patient cohort to population sample   
The patient cohort was matched to GPPS population on the following 
characteristics: sex, age, socioeconomic status, and co-morbidities. The 
sample sizes were large enough, relative to the number of matching 
characteristics, to permit exact one-to-many matching. The following variables 
were created to carry out the matching. Patients‟ ages were grouped into the 
following eight categories: 18-24, 25-34, 35-44, 45-54, 55-64, 65-74, 75-84, 
and 85+ years. Socioeconomic status (SES) was derived from the Index of 
Multiple Deprivation (IMD) of a patient‟s local area (LSOAs) based on postcode, 
which was then grouped into quintiles based on the national ranking of areas 
by IMD to match the GPPS variable.  
In a second exercise, matching was restricted by geographical location, with 
patients matched only to GPPS respondents living in the same local authority, 
to test whether this reduced differences between population and patient 
cohorts‟ mean EQ-5D scores.   
Finally, I investigated whether different ways of handling co-morbidities data 
altered any difference in mean EQ-5D score between the patient cohort and 
the population. For co-morbidities, conditions in the patient cohort were 
mapped onto the population (Table 4-1). Two ways were used for matching co-
morbidities; first by a simple count of the number of comorbid conditions and 
second by exact matching to explore whether greater specificity narrowed any 
differences between population and patient EQ-5D mean scores.  
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Different ways of handling patients‟ most likely primary condition (i.e. arthritis) 
within self-reported comorbidities were explored using three different methods. 
The first method takes the data at face value: those with arthritis reported by 
patients are matched with GPPS respondents with arthritis while those patients 
not reporting arthritis are matched with GPPS respondents also not reporting 
arthritis. The second method treats the entire patient cohort as having arthritis 
as their primary condition, whether or not this was self-reported on the 
questionnaire. Patients were then matched to only those in the GPPS 
population reporting arthritis or a long-term joint problem. The third method 
disregarded arthritis in both data sets.  
After matching, descriptive analyses were conducted by stratifying patient 
characteristics to observe the differences in mean EQ-5D scores for the 
different matching methods. Data were stratified by patient characteristics and 
z tests carried out to compare differences in mean EQ-5D scores between 
GPPS, and contemporary PROM and retrospective PROM using the matching 
methods described above. 
4.3 Results 
There were 203 elective patients available for matching, of whom 21 could not 
be matched: 20 had missing data on co-morbidities and one had no postcode. 
The mean EQ-5D score for the patient cohort was compared with mean EQ-5D 
for the population samples using three different matching strategies; age, sex, 
SES and number of comorbidities; age, sex, SES, number of comorbidities and 
local authority; and age, sex, SES and specific comorbidities. In addition, 
different ways of handling the patients‟ primary condition (arthritis) were 
explored, as described in the methods above.  
4.3.1 Contemporary and retrospective EQ-5D scores of patients 
matched for age, sex, SES and number of comorbidities  
When matched for age, sex, SES, and number of co-morbidities, the national 
population mean EQ-5D was 0.68 (SD 0.27), whereas the elective patient 
cohort‟s mean Q1 was 0.24 (SD 0.33) and mean QR was 0.22 (SD 0.35). The 
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differences in means between population and patients were 0.44 and 0.46 
respectively. 
Differences in mean EQ-5D scores between matched patient and GPPS 
groups were not much smaller, although differences varied by matching 
characteristic (age, sex and SES). Comparisons by age and sex (Table 4-2), 
the differences were 0.40-0.53 between Q1 and GPPS and 0.38-0.56 between 
QR and GPPS. Table 4-3 shows comparisons presented by SES groups for 
men and women separately. The differences were between 0.45-0.58 and 
0.38-0.60 respectively for each group.  
4.3.2 Contemporary and retrospective EQ-5D scores of patients 
matched for age, sex, SES, number of comorbidities and local 
authority 
These differences were not reduced when matching was restricted to patients 
and GPPS respondents living in the same local authority: differences between 
the GPPS mean EQ-5D score ranged from 0.38-0.56 for Q1 and 0.38-0.55 for 
QR. Comparisons in the differences between national and local authority 
matched means by age and sex are shown in Table 4-4. Results shown in 
Table 4-5 compares the differences between national and local authority 
matched means presented by sex and SES groups. Again these differences 
were not narrowed when matching restriction by local authority was used: 
0.34-0.57 for Q1 and 0.41-0.60 for QR. Although sample sizes were smaller 
when restricted by local authority, the differences between the mean scores 
remained consistently statistically significant. 
4.3.3 Contemporary and retrospective self-reported EQ-5D scores of 
patients matched for age, sex, SES and specific comorbidities  
Matching by specific comorbidities did not change the extent of the differences 
between population and patient cohort EQ-5D scores compared to when a 
simple count of comorbidities was used (Table 4-6). For Q1 the differences 
were 0.40-0.53 for the total count and 0.46-0.59 for specific comorbidities. For 
QR the differences were 0.38-0.56 using the total count and 0.45-0.59 using 
specific comorbidities.  
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4.3.4 Different ways of handling patients’ primary condition 
Table 4-7 shows the differences (by sex and SES groups) using different 
methods for handling the primary condition for the patient cohort (arthritis). The 
difference between GPPS and patients‟ mean EQ-5D is similar when patients 
reporting arthritis are matched with GPPS respondents with arthritis (Method 1: 
differences in means were 0.40-0.53 for Q1 and 0.38-0.56 for QR), compared 
to when arthritis was disregarded in both data sets (Method 3: differences in 
means were 0.44-0.56 for Q1 and 0.42-0.58 for QR). 
There was a slight decrease in the differences between population and patient 
cohort scores when all study participants were treated as having arthritis as 
their primary condition regardless whether this was reported in their co-
morbidities (Method 2). The differences in means were 0.21-0.42 for Q1 and 
0.26-0.41 for QR. However, these differences remained statistically different.  
4.4 Discussion  
4.4.1 Main Findings 
Patients‟ EQ-5D mean baseline score was very different from that of the 
general population who responded to the GPPS. The elective patient cohort 
PROMs scores were consistently lower than the GPPS mean scores. This 
remained so even after using several patient characteristics to match the 
population sample including age, sex, SES and number of co-morbidities. 
Matching by local authority did not reduce the differences in mean scores, 
compared to using the national dataset. Therefore, the use of the latter would 
be preferable as a larger sample is achievable. More specific matching of co-
morbidities to exact conditions also did not narrow the differences in mean EQ-
5D than simply using a count of the number of co-morbidities. The latter again 
has the advantage of providing a larger sample for one-to-many matching. 
Making the assumption that all study patients had arthritis when considering 
data on co-morbidities provided smaller differences between patients and the 
population sample compared to the other methods of handling comorbidities. 
However, this did not narrow the differences between population values and 
the patient cohort to a statistically significant level. Whether this observation 
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holds true for other conditions leading to emergency admissions needs to be 
established. In certain emergency conditions, such as AMI, there is both a 
clear underlying primary condition and a corresponding recorded co-morbidity 
on GPPS, making it possible to investigate this further. However, this may not 
be possible in instances when patients with different conditions undergo the 
same emergency operation and not all the primary conditions are captured in 
the GPPS data. 
4.4.2 Strengths and Limitations of GPPS data 
The national GPPS is one of the largest annual surveys of patients in the world. 
It provides an overview of the experience and quality of care provided by 
general practices in England [11]. It was carefully developed, with expert and 
stakeholder advice, and piloted prior to its routine use in England [6].  
For GPPS data from 2011-2012, a total of 1,037,946 people (38%) returned 
questionnaires, comparable to that achieved in other surveys using a similar 
methodology in the UK [6]. Co-morbidity data were reported by 906,578 
(87.3%), EQ-5D scores were complete for 831,537 respondents (80.1%) and 
only 574 (<0.001%) had missing information on deprivation [12].  
Certain socio-demographic factors predict GPPS response. Younger patients 
(age 18-29 years) were the least likely to respond. However, for the patient 
groups that are similar to hip arthroplasty patients (middle age to elderly), 
responders were representative of the general population. This is because 
response rates increase substantially to a peak at the ages 70-79, where the 
odds of responding were 5.5 times as high as for those aged 18-29. For 
socioeconomic deprivation, the odds of responding declined approximately 
linearly with increasing deprivation. The odds of responding were 41% lower 
for men than for women, after allowing for the effects of age and deprivation 
[11]. 
Limitations could arise from non-participation and item non-response. Women, 
the middle-aged and those in affluent areas are more likely to respond. Non-
response may pose an issue when using GPPS data as a population norm if 
non-respondents differ from respondents in their health status. Although 
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certain groups are under-represented (younger, men, ethnic minorities, socially 
deprived), with the exception of ethnicity, these were characteristics that were 
matched with the patient cohort in this exploratory investigation. One minor 
limitation was that age was recorded in ten-year bands for GPPS, 
necessitating similar groupings for the patient cohort. 
Comorbidity data may be limited by whether patients‟ self-reported conditions 
correspond with objective health status measures. However, the prevalence of 
individual co-morbidities reported in GPPS was similar to comparable reports 
from other sources except for diabetes, high blood pressure and long-term 
back problems. It has been suggested that other possible explanations for 
these differences may be due to comparative data being out of date [12]. 
For any non-response bias to affect EQ-5D scores, the association between 
health status and the likelihood of responding to GPPS would need to be 
associated with unobserved and thus unmatched characteristics such as 
ethnic group or educational attainment [13]. Although, it is not possible to 
estimate the impact of bias due to these variables, published meta-analyses 
on probability sampled surveys suggest that response rates are not a strong 
predictor for any non-response bias  [14].   
4.4.3 Implications for further research 
These exploratory findings provide an insight into the potential of using 
matching by patient characteristics, made possible because these 
characteristics have been routinely collected within the annual GPPS. This 
approach has been shown not to be suitable for elective patients, even after 
matching, as their baseline health status remains significantly worse than that 
of populations with similar characteristics. This is most likely due to the 
presence of long-standing medical conditions that are severe enough to 
warrant major surgery.  
The analyses presented in this chapter are not supportive of the use of GPPS 
PROMs for forming baseline PROMs for patient cohorts. However, there are a 
number of reasons to think that this approach may nevertheless be of value in 
some cohorts of emergency patients, especially those who have a sudden 
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illness or condition without prior long-standing ill health. In these patients, their 
baseline health status may be closer to those of the general population and 
hence matching to GPPS data could provide a suitable alternative to collecting 
retrospective PROMs. It would therefore be useful to explore this option in 
emergency patient cohorts. 
Specifically, with AMI, whether handling the primary condition by treating all 
patients as having an underlying heart condition and matching to those in 
GPPS with heart disease when considering data on co-morbidities, should be 
investigated. 
Although direct comparisons between GPPS data with contemporary PROMs 
is not possible in cohorts of emergency admissions, it would be useful to 
compare retrospective baseline PROMs of emergency admission patients with 
GPPS population norms using the matching methods explored in this chapter.  
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4.5 Tables 
Table 4-1 Co-morbidities reported in the surgical questionnaire and the 
GPPS 
Study Condition GPPS Condition 
Heart disease Angina or long-term heart problem 
Arthritis Arthritis or long-term joint problem 
Lung disease Asthma or long-term chest problem 
Cancer Cancer in the last 5 years 
Diabetes Diabetes 
High blood pressure High blood pressure 
Kidney or Liver disease Kidney or liver disease 
Depression Long-term mental health problem 
Nervous system Long-term neurological problem 
 
Table 4-2 Differences between contemporary (Q1) & retrospective (QR) 
patients’ mean EQ-5D and national GPPS mean EQ-5D overall and by age 
and sex 
Patients by 
Sex & Age groups 
 
Differences in means 
GPPS vs. Q1 
(95% CI) 
Differences in means 
GPPS vs. QR 
(95% CI) 
Overall 0.44 (0.39-0.49) 0.46 (0.40-0.51) 
Men, 60 or under 0.40 (0.23 - 0.56) 0.48 (0.33 - 0.63) 
Men, 61-75 0.47 (0.33 - 0.61) 0.53 (0.40 - 0.67) 
Men, 76 and above 0.53 (0.40 - 0.67) 0.38 (0.22 - 0.53) 
Women, 60 or under 0.48 (0.34 - 0.62) 0.51 (0.38 - 0.65) 
Women, 61-75 0.52 (0.43 - 0.59) 0.56 (0.48 - 0.64) 
Women, 76 and above 0.50 (0.41 -0.60) 0.48 (0.40 - 0.58) 
 
* 95% CI calculated using diff +/- 1.96*SE(diff). SE(diff) = sqrt(SD_q1^2/n1 + SD_q2^2/n2)  
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Table 4-3 Differences between contemporary (Q1) & retrospective (QR) 
patients’ mean EQ-5D and national GPPS mean EQ-5D by sex and SES 
Patients by 
Sex & SES (quintiles) 
groups 
 
Differences in means 
GPPS vs Q1 
(95% CI) 
Differences in 
means GPPS vs 
QR 
(95% CI) 
Women, 1 
(least deprived) 
0.45 (0.13-0.77) 0.60 (0.40-0.81) 
Women, 2 0.52 (0.38-0.67) 0.58 (0.44-0.72) 
Women, 3 0.58 (0.46 - 0.70) 0.56 (0.45 - 0.67) 
Women, 4 0.46 (0.37 - 0.56) 0.47 (0.37 - 0.58) 
Women, 5 
(most deprived) 
0.53 (0.41 - 0.64) 0.55 (0.43 - 0.68) 
Men, 1 
(least deprived) 
0.47 (0.48 - 0.91) 0.47 (0.18 - 0.77) 
Men, 2 0.49 (0.18 - 0.81) 0.49 (0.18 - 0.80) 
Men, 3 0.45 (0.31- 0.60) 0.47 (0.30 - 0.63) 
Men, 4 0.32 (0.15 - 0.51) 0.39 (0.24 - 0.55) 
Men, 5 
(most deprived) 
0.48 (0.29 - 0.68) 0.56 (0.40 - 0.73) 
  
P
age
 8
4
 
 
Table 4-4 Differences between national and local authority GPPS and patients’ mean EQ-5D by age and sex 
 
  
 Difference in Means GPPS vs Q1 Difference in Means GPPS vs QR 
Patients by 
Sex & Age 
National 
(95% CI) 
Local authority 
(95% CI) 
National 
(95% CI) 
Local authority 
(95% CI) 
Men, 60 or under 0.40 (0.23 - 0.56) 0.48 (0.33 - 0.63) 0.40 (0.23 - 0.56) 0.48 (0.33 - 0.63) 
Men, 61-75 0.47 (0.33 - 0.61) 0.53 (0.40 - 0.67) 0.48 (0.34 - 0.62) 0.55 (0.41 - 0.68) 
Men, 76 and above 0.53 (0.40 - 0.67) 0.38 (0.22 - 0.53) 0.53 (0.40 - 0.67) 0.38 (0.32 - 0.63) 
Women, 60 or under 0.48 (0.34 - 0.62) 0.51 (0.38 - 0.65) 0.46 (0.35 - 0.58) 0.51 (0.37 - 0.64) 
Women, 61-75 0.52 (0.43 - 0.59) 0.56 (0.48 - 0.64) 0.51 (0.43 - 0.59) 0.55 (0.47 - 0.64) 
Women, 76 and above 0.50 (0.41 - 0.60) 0.48 (0.40 - 0.58) 0.50 (0.40 - 0.59) 0.48 (0.39 - 0.57) 
  
P
age
 8
5
 
 
Table 4-5 Differences between national and local authority GPPS and patients’ mean EQ-5D by age and sex 
 Difference in Means GPPS vs Q1 Difference in Means GPPS vs QR 
Patients by 
Sex & SES (quintiles) 
groups 
National 
(95% CI) 
Local authority 
(95% CI) 
National 
(95% CI) 
Local authority 
(95% CI) 
Women, 1 
(least deprived) 
0.45 (0.13 - 0.77) 0.44 (0.13 - 0.77) 0.60 (0.40 - 0.81) 0.60 (0.40 - 0.81) 
Women, 2 0.52 (0.38 - 0.67) 0.51 (0.37 - 0.66) 0.58 (0.44 - 0.72) 0.57 (0.43 - 0.71) 
Women, 3 0.58 (0.46 - 0.70) 0.57 (0.46 - 0.68) 0.56 (0.45 - 0.67) 0.55 (0.44 - 0.66) 
Women, 4 0.46 (0.37 - 0.56) 0.46 (0.38 - 0.56) 0.47 (0.37 - 0.58) 0.47 (0.37 - 0.58) 
Women, 5 
(most deprived) 
0.53 (0.41 - 0.64) 0.55 (0.44 - 0.66) 0.55 (0.43 - 0.68) 0.57 (0.45 - 0.70) 
Men, 1 
(least deprived) 
0.47 (0.48 - 0.91) 0.47 (0.48 - 0.91) 0.47 (0.18 - 0.77) 0.47 (0.18 - 0.77) 
Men, 2 0.49 (0.18 - 0.81) 0.49 (0.18 - 0.81) 0.49 (0.18 - 0.80) 0.49 (0.18 - 0.80) 
Men, 3 0.45 (0 .31 - 0.60) 0.47 (0.32 - 0.61) 0.47 (0.30 - 0.63) 0.48 (0.32 - 0.64) 
Men, 4 0.32 (0.15 - 0.51) 0.34 (0.19 - 0.50) 0.39 (0.24 - 0.55) 0.41 (0.26 - 0.57) 
Men, 5 
(most deprived) 
0.48 (0.29 - 0.68) 0.52 (0.34 - 0.71) 0.56 (0.40 - 0.73) 0.60 (0.43 - 0.76) 
  
P
age
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Table 4-6 Differences between national GPPS and patients’ mean EQ-5D by age and sex groups using comorbidity 
matched by number and by specific condition 
 Difference in Means GPPS vs Q1 Difference in Means GPPS vs QR 
Patients by 
Sex & Age 
 
Co-morbidities by 
number 
 
Co-morbidities by 
specific matching 
 
Co-morbidities by 
number 
 
Co-morbidities by specific 
matching 
 
Men, 60 or under 0.40 (0.23 - 0.56) 0.46 (0.31 - 0.61) 0.48 (0.33 - 0.63) 0.53 (0.38 - 0.68) 
Men, 61-75 0.47 (0.33 - 0.61) 0.50 (0.37 - 0.64) 0.53 (0.40 - 0.67) 0.59 (0.45 - 0.72) 
Men, 76 and above 0.53 (0.40 - 0.67) 0.59 (0.46 - 0.72) 0.38 (0.22 - 0.53) 0.45(0.29 - 0.60) 
Women, 60 or under 0.48 (0.34 - 0.62) 0.53 (0.28 - 0.80) 0.51 (0.38 - 0.65) 0.56 (0.43 - 0.69) 
Women, 61-75 0.52 (0.43 - 0.59) 0.51 (0.44 - 0.60) 0.56 (0.48 - 0.64) 0.54 (0.47 - 0.63) 
Women, 76 and above 0.50 (0.41 - 0.60) 0.50 (0.41 - 0.60) 0.48 (0.40 - 0.58) 0.48 (0.40 - 0.57) 
 
  
  
P
age
 8
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Table 4-7 Differences between national GPPS and patients’ mean EQ-5D by age and sex groups using different methods of 
handling the primary condition 
 Difference in Means GPPS vs Q1 (95% CI) Difference in Means GPPS vs QR (95% CI) 
Patients by 
Sex & Age 
Method 1 Method 2 Method 3 Method 1 Method 2 Method 3 
Men, 60 or under 
 
0.40 
(0.23 - 0.56) 
0.21 
(0.05 - 0.38) 
0.45 
(0.28 - 0.62) 
0.48 
(0.33 - 0.63) 
0.26 
(0.11 - 0.41) 
0.52 
(0.37 - 0.67) 
Men, 61-75 
 
0.47 
(0.33 - 0.61) 
0.29 
(0.16 - 0.43) 
0.48 
(0.33 - 0.62) 
0.53 
(0.40 - 0.67) 
0.35 
(0.22 - 0.48) 
0.56 
(0.43 - 0.70) 
Men, 76 and above 
 
0.53 
(0.40 - 0.67) 
0.41 
(0.29 - 0.54) 
0.44 
(0.32 - 0.58) 
0.38 
(0.22 - 0.53) 
0.26 
0.11 - 0.41) 
0.42 
(0.26 - 0.57) 
Women, 60 or under 
 
0.48 
(0.34 - 0.62) 
0.31 
(0.17 - 0.44) 
0.56 
(0.43 - 0.70) 
0.51 
(0.38 - 0.65) 
0.32 
(0.19  - 0.45) 
0.58 
(0.44 - 0.71) 
Women, 61-75 
 
0.52 
(0.43 - 0.59) 
0.40 
(0.32 - 0.47) 
0.55 
(0.42 - 0.67) 
0.56 
(0.48 - 0.64) 
0.41 
(0.33 - 0.49) 
0.58 
(0.50 - 0.66) 
Women, 76 and above 
 
0.50 
(0.41 - 0.60) 
0.42 
(0.33 - 0.51) 
0.54 
(0.45 - 0.63) 
0.48 
(0.40 - 0.58) 
0.39 
(0.30 - 0.48) 
0.58 
(0.43 - 0.61) 
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Chapter 5 
Feasibility of collecting retrospective patient reported outcome measures 
(PROMs) in emergency hospital admissions 
 
This chapter described the feasibility of recruiting patients and the collection of 
retrospective baseline PROMs with emergency admissions patients in NHS 
hospitals. The purpose was to test the acceptability of such in two diverse 
emergency patient groups, in a variety of hospital settings, to explore the 
relative merits and variables influenced by these factors. This was a cohort 
study in acute myocardial infarction patients (STEMI) and emergency 
laparotomy (EL) patients. 
 
I lead the study design with the guidance of Professor Nick Black, in 
partnership with clinical collaborators from the respective conditions. For 
emergency laparotomy, a PROMs project group was established after 
meetings with National Clinical Emergency Laparotomy Audit chairs Professor 
Mike Grocott and Dr Dave Murray. The project group subsequently provided 
feedback about the study design. For STEMI, Professor Steffen Petersen and 
colleagues from the Cardiology department at Barts Health peer reviewed and 
provided feedback on the study design, protocol and IRAS application.  
 
Unlike orthopaedic departments, collection of PROMs was novel for these 
areas, to ensure successful running of the studies, I held regular meetings with 
clinical teams at the sites prior to the start of data collection to adapt PROMs 
collection protocol to local processes. I designed and provided training in the 
form of written materials and recorded training videos to introduce the study, 
the consent and invitation processes for emergency patients with the support 
of a colleague (Ms Ursula Knight) from the orthopaedic studies (Chapter 3). I 
held a site confirmation meeting or telephone interview with site leads and 
study teams prior to the start of data collection at each site and provided on-
going support, advice and quality assurance to data collection through regular 
meetings and contact with all the sites throughout the study period.  
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the Journal of Patient Reported Outcomes.  
  
 Page 94 of 282 
 
Feasibility of collecting retrospective patient reported outcome measures 
(PROMs) in emergency hospital admissions 
 
Esther Kwong 
 
Nick Black 
 
 
 
 
Authors Affiliation 
Corresponding Author: 
Dr Esther Kwong, MBBS, MSc, BSc, Doctoral Candidate,  
Dept. of Health Services Research & Policy,  
London School of Hygiene and Tropical Medicine 
15-17 Tavistock Place, London WC1H 9SH, UK. 
 Email: esther.kwong@lshtm.ac.uk Phone: +44 (0)207 958 8285  
Professor Sir Nick Black, Professor, Dept. of Health Services Research and 
Policy, London School of Hygiene and Tropical Medicine 
Keywords 
Patient Reported Outcome Measures; Health Status; Health-related quality of 
life; Retrospective; Feasibility, Emergency admissions, STEMI, Emergency 
Laparotomy 
  
 Page 95 of 282 
 
Contribution to the study 
EK was the Principal Investigator of the study. NB is the Doctoral Supervisor. 
EK and NB wrote the paper with input from JN. 
Conflicts of Interest 
We declare that we have no conflicts of interest. 
Funding 
The research and EK is funded by Economic & Social Research Council 
doctoral fellowship. Grant Reference: ES/J500021/1 
The research was supported by the National Institute for Health Research 
(NIHR) Collaboration for Leadership in Applied Health Research and Care 
North Thames at Barts Health NHS Trust. The views expressed are those of 
the authors and not necessarily those of the NHS, the NIHR or the Department 
of Health.” 
Ethical approval and Informed Consent 
All procedures performed in studies involving human participants were in 
accordance with the ethical standards of the institutional and national research 
committee (NHS Health Research Authority) and with the 1964 Helsinki 
declaration and its later amendments or comparable ethical standards. NHS 
ethical approval obtained from South East Coast - Brighton & Sussex 
Research Ethics Committee (REC reference: 16/LO/2053). Informed consent 
was obtained from all individual participants included in the study. 
Acknowledgements 
We thank: The patients and staff of 16 hospitals that participated in the study. 
NELA project team. Site and Study leads.  
Collaborators: Mike Grocott, David Murray, David Saunders, Jose Lourtie, 
Steffen Petersen, Mark Vertue, Joanne Riches, Julie Saunders, Mervyn 
Andiapen, Jonathan Breeze, Amy Hoare, Alison Pottle, Paula Rogers, Claire 
Prendergast, Michael Lewis, Gill Pout, Patricia Dickens, James Kirkby-Bott, 
 Page 96 of 282 
 
Pauline Bartlett, Guy Titley, Emma Willett, Nina Barratt, Tanuja Shah, Kathleen 
Holding, Lianne Hufton, Veeranna Shatkar, Ruwan Weerakkody, Caron 
Baldwin, Sarah Hare, Annette Woods, Ewen Griffiths, Arlo Whitehouse, 
Jugdeep Dhesi, Jane Okello, Philip Braude, Karen Wilson, Kirsty Gibson, 
Abdul Quddus, Davina Ross-Anderson, Katherine MacGloin, Hasan Mukhtar, 
Kathryn Simpson, Kayleigh Gilbert 
 
 
 
 
  
 Page 97 of 282 
 
Abstract 
 
Introduction 
Outcome of emergency admissions is usually limited to mortality with little 
attempt to capture the views of health status of survivors. This is because of 
the challenge of determining patient reported outcome measures (PROMs) for 
the period before their emergency admission. The aim was to assess the 
feasibility of collecting retrospective PROMs to capture the pre-admission 
health status of patients admitted as emergencies.  
Methods 
Prospective study of two cohorts: patients undergoing primary coronary 
angioplasty for acute ST-elevation myocardial infarction (STEMI) in five 
hospitals and emergency laparotomy (EL) for gastrointestinal conditions in 11 
hospitals. Three rates were calculated: proportion of patients eligible for 
inclusion; proportion of eligible patients invited to participate; proportion of 
invitees who participated. Staff views were thematically analysed to 
understand factors that affected recruitment. 
Results 
About 85% of patients were eligible of whom most were invited to participate 
(84% EL; 79% STEMI). The proportions of invitees agreeing to participate 
differed between STEMI (92%) and EL (72%), probably reflecting greater post-
intervention morbidity in the latter.  
Variation between hospitals was observed in the proportion deemed eligible 
(EL 72-97%; STEMI 63-100%), proportion invited (EL 60-93%; STEMI 71-96%) 
and the proportion of invitees agreeing to participate (EL 55-92%; STEMI 67-
100%). While this might reflect case-mix differences between hospitals, it 
suggests there is scope for less well-performing hospitals to improve their 
recruitment processes.  
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The extent to which this initial feasibility study was able to assess selection 
bias was limited to the age and sex of patients. There was no bias evident for 
EL patients but for STEMI, younger men were more likely to participate.  
Conclusion 
It appears to be feasible to collect retrospective PROMs from patients admitted 
unexpectedly as emergencies for the two conditions studied. The relevance of 
these findings to other causes of emergency admissions needs to be 
established. In addition, these findings justify the case for a large, multi-site 
study that could explore unresolved concerns about selection bias, particularly 
those arising from the clinical characteristics of patients. It would also enable 
estimates of the extent of variation in PROMs between hospitals to determine 
the usefulness of using PROMs in emergency admissions.   
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Introduction  
In England, emergencies account for about 40% of all hospital admissions, 
with the number of admissions having increased by 47% over the last 15 years. 
Two-thirds of hospital beds are occupied by people admitted as emergencies 
and the cost is approximately £12.5 billion annually [1]. There is concern about 
variations in outcomes between providers [2][3][4]. While quite reasonably this 
has largely focused on mortality, there is also a need to consider outcome in 
terms of the health status of those who survive. To date, few attempts have 
been made to use patient reported outcome measures (PROMs) to determine 
patients‟ perception of any change in their health status. As the aim of 
healthcare is to restore a patient's health to his or her full potential, it is 
desirable to be able to compare patients' outcome with their health status 
before the sudden and unexpected event that led to an emergency admission. 
The use of PROMs would enable clinicians to review the impact of their care 
on individual patients and allow organisations, including regulators, to assess 
and compare the outcomes of different providers.  
Using PROMs in emergency admissions presents the methodological 
challenge of how to capture a pre-event measure for such patients as pre-
existing data are, inevitably, not available. A recent literature review [5] found 
strong agreement in elective patients between the PROM they reported before 
admission with their later recall of that pre-admission health status (via a 
retrospective PROM). This has been confirmed in England in a recent study of 
elective surgical patients [6]. These findings suggest that a retrospective 
PROM can provide a means of obtaining baseline health status in the absence 
of a prospectively collected contemporary report. Assuming this is also true for 
emergency patients (something that inevitably can never be established 
through direct testing), it is important to know whether it would be feasible to 
collect retrospective PROMs in such patients and the optimal methods for 
achieving this.  
Feasibility might differ from the situation with elective admissions because, 
unlike elective admissions, emergency patients are acutely unwell and may be 
distressed. In addition, the immediate clinical priority is their surgical or medical 
assessment and intervention. Thus, it would not be possible to collect a PROM 
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until after initial treatment, during their recovery period some days later. 
Feasibility may also be influenced by the mode of administration and 
questionnaire design.  
Only three studies have reported recruitment rates when using retrospective 
PROMs following emergency admissions. Two focused on trauma cases and 
one on acute lung injury. Gabbe and colleagues achieved 50% recruitment in 
trauma patients in two major Australian hospitals during their inpatient stay but 
boosted this to 77% by contacting them afterwards at home by mail and 
telephone [7]. Toien and colleagues who sought consent while trauma patients 
were in hospital in Norway and then surveyed them by mail afterwards 
achieved 50% recruitment [8]. Gifford and colleagues reported 70% 
recruitment among survivors of acute lung injury in four major hospitals in USA 
[9]. 
The aim of this exploratory study was to assess the feasibility of capturing 
retrospective PROMs in emergency admissions for a common medical 
(primary coronary angioplasty for acute ST-elevation myocardial infarction) and 
surgical (emergency laparotomy for gastrointestinal system) reason in a 
representative sample of NHS hospitals. The primary objectives were to 
explore the three stages of recruitment: the proportion of emergency 
admissions that were eligible for inclusion; the proportion of eligible patients 
who were invited to participate by staff; and the proportion of patients invited 
who participated. The secondary objectives were: to determine the 
representativeness of recruited patients as regards their age and sex; and to 
compare recruitment rates in different hospitals to determine the potential 
maximum rate obtainable and the associated organisational factors. 
Methods 
Choice of conditions  
The two clinical conditions were selected as both are the subject of a national 
clinical audit which aims to collect detailed clinical data from all cases. The 
National Emergency Laparotomy Audit (NELA) includes all patients over the 
age of 17 years undergoing an emergency laparotomy for gastrointestinal 
conditions in NHS hospitals in England and Wales [10]. The Myocardial 
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Ischaemia National Audit Project (MINAP) collects data on all patients with 
acute ST-elevation myocardial infarction (STEMI) who undergo emergency 
primary coronary angioplasty [11][12]. Patients who met the national clinical 
audit criteria and were alive at discharge were considered for inclusion in this 
study. Patients were excluded if: they were not literate in English; judged not to 
have sufficient cognitive ability; or were not resident in the UK. 
Design 
A multi-site study was carried out to ensure there would be some variation in 
the specific organisation of patient recruitment and data collection. This would 
allow us to gain insights into the relative merits of recruiting in different settings 
and with different personnel involved [13]. For emergency laparotomy, 14 
hospitals were selected on the basis of their high case ascertainment rates in 
NELA of which 13 agreed to participate. For STEMI, five primary angioplasty 
centres in London and the surrounding area were invited and all participated.  
Sites were asked to recruit all eligible patients during a 15 week period. The 
study received ethics approval from South East Coast - Brighton & Sussex 
Research Ethics Committee (REC reference: 16/LO/2053) and it was 
incorporated in the NIHR Research Network Portfolio. Each site nominated 
someone to be the site lead (usually a consultant or senior research director) 
responsible for overseeing local data collection. Site leads then nominated 
study leads who undertook the data collection and liaised directly with one of 
us (EK) if any queries arose, completed a study log (see below), and stored 
and returned the data. At some sites, the site lead and study lead were the 
same person. Study leads at each site could delegate recruitment to 
appropriate members of the clinical team so the number of staff involved could 
vary. 
Patient recruitment  
Staff were provided with training in the form of video clips and written materials. 
These materials were developed by EK from prior experience of collecting 
retrospective PROMs for elective patients in two cohort studies [14]. Video 
materials were produced with the support of the University media team and 
research partners from the earlier study. EK also visited or held a telephone 
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conference with staff at each site prior to the start of data collection (Appendix: 
Study Flow diagram). 
Patients were invited to participate once emergency medical and surgical 
treatments had been completed and as close to the discharge date as possible 
to ensure the immediate effects of the intervention (such as a general 
anaesthetic) were minimised. Clinical staff explained the study to patients and 
provided written information. Written consent was obtained from participating 
patients. Staff added a sticky label which included patients' NHS numbers and 
some socio-demographic data (date of birth, sex, address). A questionnaire 
was completed by recruited patients once during their inpatient stay. Those 
impeded by physical disability or sensory impairment could be assisted by staff 
or family members reading aloud the questions and/or recorded responses on 
the questionnaire. They were cautioned to avoid influencing the patients' views. 
Study Log 
Each study lead was required to complete a log covering every patient who 
met the national clinical audit criteria during the recruitment period. Staff 
recorded whether a patient met the eligibility criteria for inclusion in the study 
and if they were invited to participate. The date of consent of participants was 
also recorded. Patients' reasons for declining to participate were recorded if an 
explanation was offered without direct questioning. 
Questionnaires 
The questionnaires (paper hardcopy) included demographic information, self-
reported co-morbidities, a disease-specific PROM and a generic PROM. The 
questionnaires contained instructions asking patients to recall how they were 
one month before their current admission. A systematic review identified 
suitable PROMs with adequate psychometric properties. Clinicians were then 
consulted in an unstructured meeting (a formal consensus development 
method was not used) to determine the final choice. This included 
consideration of the length and likely burden on patients of instruments. 
For emergency laparotomy, the Gastrointestinal Quality of Life Index (GIQLI) 
developed by Eypasch and colleagues was selected [15]. It consists of 36 
questions relating to the gastrointestinal system and the impact of symptoms 
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and treatment on individuals‟ physical, emotional and social status. It takes 5-
10 minutes to complete and has good test-retest reliability (intra-class 
correlation coefficient = 0.92), and internal consistency (Cronbach‟s 
alpha >0.90). The GIQLI is the most commonly used validated PROM in 
studies investigating outcomes in emergency abdominal surgery [16].  
For STEMI, the Seattle Angina Questionnaire (SAQ-7 ) is a 7 item health 
status measure for patients with coronary artery disease that has well-
established validity, reliability, sensitivity to clinical change, and prognostic 
value [17,18]. Scores range from 0–100, where higher scores indicate fewer 
symptoms and higher health-related quality of life. SAQ-7 has good domain 
coverage (symptom burden, functional status, and quality of life), psychometric 
properties (validity, sensitivity), feasibility to implement (questionnaire length, 
language availability, and cost to implement), and clinical interpretability 
(knowledge of how to interpret scores in a clinically meaningful way) [19]. 
Both groups completed a generic PROM, the EQ-5D-3L. This has five items 
concerning the domains of mobility, usual activities, personal care, 
pain/discomfort and anxiety/depression. It takes up to five minutes to complete 
[18]. For each of these questions, the respondent chooses from three 
responses indicating the level of their function. A multi-attribute utility score 
where death and perfect health are represented by 0 and 1 are calculated [19]. 
Scores less than 0 are considered worse than death and 1 is the maximum 
score possible. The EQ-5D-3L was used rather than the EQ-5D-5L as the 
former is still the version used in the National PROMs Programme in England. 
Analysis 
Quantitative Analysis  
For each condition, three rates were calculated: the proportion of all 
admissions with the condition that staff considered met the eligibility criteria for 
inclusion; the proportion of eligible patients invited to participate by staff; and 
the proportion invited who participated. In addition, the representativeness of 
those participating was assessed by comparison with all those included in the 
national clinical audit, though this was only possible for age and sex as clinical 
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data were not available. The performance of hospital sites was compared to 
establish the maximum possible rates that could be obtained. 
Qualitative Analysis  
At the completion of the study, information was sought from the site leads 
using a structured form administered by telephone interview or email. These 
observations, supplemented by a field diary kept by EK, were subjected to 
thematic analysis to identify the factors that facilitated and impaired patient 
participation to learn how data collection might be maximised.  
Results  
Quantitative Results 
Emergency laparotomy 
Of the 13 hospitals that agreed to participate, 11 collected data for the full 15-
week duration of the study. Two hospitals stopped after one month due to local 
staff changes and their data are not included in the analyses. Those two 
hospitals were the only ones where the site lead was a non-clinical audit 
manager.  
In all 11 participating hospitals the site lead was either a consultant surgeon or 
anaesthetist. They took responsibility for identifying patients from their NELA 
database and ward lists and provided oversight of the data collection. In nine 
sites the study lead was a nurse (usually a research portfolio nurse). They 
invited and consented patients, and undertook the data collection on weekdays. 
In the other two sites, doctors took on these tasks. Some sites had additional 
staff to support managing the study log, arranging paperwork and covering 
periods of leave.  
During the recruitment period, 546 emergency laparotomy patients were 
admitted and survived to discharge, of which 466 (85%) were deemed eligible 
to participate (Figure 5-1). Of the 80 ineligible patients, 64 were considered to 
lack capacity to consent and complete a PROM and 16 were not literate in 
English. 
Of the 466 eligible patients, 395 (85%) were invited to participate. The main 
reasons for not inviting patients was that the patient was discharged rapidly 
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(e.g. transfer to another hospital, self-discharge) or discharged at weekends 
when staff collecting data were not at work.  
Of the 395 invited, 268 (72%) patients agreed to participate and completed a 
questionnaire. Of the 127 who declined to participate, the most common 
reason recorded by staff was that they were feeling too tired to complete the 
questionnaire.  
There was some variation across the 11 sites. The proportion deemed eligible 
ranged from 72 to 97%, those invited from 60 to 93% and those agreeing to 
participate from 55 to 92% (Table 5-1). There was no consistent relationship 
between the three rates (Figure 5-3). Causes of low overall recruitment could 
be because eligible patients were not invited (hospital J) or patients declined 
such invitations (F). Those with the highest overall participation included the 
hospital with the highest proportion deemed eligible (L) and the one with the 
lowest eligible proportion (A). 
Patients who participated were representative of all admissions as regards sex 
(male 47% v 48%) and age (median 66 v 67 years) [10]. 
Primary angioplasty for STEMI 
All five sites participated for the full study duration of 15 weeks. The site leads 
in four hospitals were the hospital or cardiology department research manager 
or director. In the other hospital a nurse consultant was site lead. The study 
lead responsible for recruiting patients and collecting data during weekdays at 
all sites was a nurse (primarily research portfolio nurses, with the support of 
ward nurses). Some sites had additional administrative research staff to 
support managing the study log and arranging paperwork.  
A total of 636 ST-elevation myocardial infarction patients meeting the MINAP 
criteria were admitted during the 15 week study period and survived to 
discharge (Figure 5-2). 547 patients (86%) met the study‟s inclusion criteria 
and were eligible for invitation. Ineligible patients included 47 who lacked 
sufficient cognitive capacity, 36 not literate in English and 7 had no UK 
residence.  
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Of the 547 eligible to participate, 432 (79%) were invited by staff to participate. 
The main reasons for not inviting patients was that the patient was discharged 
rapidly (e.g. transfer to another hospital, self-discharge) and those discharged 
at weekends or at night when staff collecting data were not at work. Of the 432 
invited, 396 (92%) patients participated and completed a questionnaire. Of the 
36 who declined to participate, most provided no reason.  
There was some variation across the five sites. The proportion deemed eligible 
ranged from 63 to 100%, those invited from 69 to 96% and those agreeing to 
participate from 67 to 100% (Table 5-2). Unlike with EL, there was some 
consistency in the relationship between the rates for the three stages (Figure 
5-4). In hospital Q with the lowest recruitment proportion (33%), the rates were 
poor for all three stages. In contrast, hospital R with the highest proportion 
recruited (96%) achieved this by success in all three stages. 
Patients who participated were more likely to be male (79% v 72%) and slightly 
younger (median: males 60 v 63 years; females 67 v 71) than all those 
included in the national clinical audit [10]. 
Qualitative Results  
Staff identified facilitators and obstacles at each stage of recruitment. 
1. Identification of eligible patients 
Staff found the identification of eligible EL patients easier if the site lead was 
also involved in the national clinical audit. Identification was facilitated by 
combining their NELA register, emergency theatre lists and consultants' 
knowledge of patients. This was easiest in sites with a real-time NELA register 
and electronic patient trackers. Similarly, for STEMI identification was aided by 
the existence of pathway activation records. Conversely, for EL the relocation 
of patients (such as from ITU to ward) could delay identification as a patient 
could be temporarily 'lost'. This was rarely a problem for STEMI As patients 
were admitted to a designated ward or coronary care unit and rarely moved to 
other locations. 
2. Inviting patients to participate  
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Timely identification of patients and their location was crucial to enable study 
leads to invite patients. The main reason that patients were not invited was 
because of missing the target period of 1-2 days before discharge. This was a 
particular problem at weekends. As many STEMI admissions stayed less than 
48 hours, patients admitted on a Friday would be discharged over the 
weekend and thus risked not being invited as study leads were not available. 
The site that managed to capture all patients (R) did not routinely discharge 
patients over the weekend. One proposed solution is to involve members of 
the „on-call‟ clinical team at weekends.  
An additional challenge with EL patients was predicting when this window of 
opportunity would occur or when discharge would occur as there was greater 
variation between patients. One way of coping with this with EL patients was 
for staff to invite them as soon as they felt there was an opportunity to speak to 
them, such as after stepping down from ITU to the ward. 
3. Gaining agreement from patients to participate 
Staff felt that patient participation was more likely if they were approached in 
an open and positive manner, explaining the purpose of the study clearly. Also, 
bringing in members of the clinical team directly involved in their care helped.  
Patients‟ attitudes about the reasons for PROMs, their health status and the 
extent to which they had come to terms with their emergency admission were 
factors that affected their agreement to participate. Patients understood and 
welcomed the value of PROMs when their purpose was explained by engaged 
staff. 
Most patients were glad to be asked for their views. The perceived time 
involved affected some decisions. STEMI patients welcomed the brevity of the 
questionnaire and while some EL patients initially perceived the questionnaire 
to be too long, once they had seen that the questions were straightforward to 
complete (closed rather than open), most agreed to participate.  
The main reason patients declined was they did not feel well enough to 
complete a questionnaire. Acceptance was greater once patients had had time 
to come to terms with the significant medical events they had experienced. As 
 Page 108 of 282 
 
staff, for ethical reasons, were not able to revisit a declined invitation when a 
patient felt better, there was a delicate balance needed between waiting for the 
patient to be well enough and missing the opportunity, such that they were 
discharged home already. Given that the speed of recovery varied between 
patients, it was difficult to always make the best judgment. Staff tried to invite 
as close to discharge as possible even if that risked missing patients. 
Discussion 
Main findings 
Patients can successfully be recruited to complete PROMs during their 
inpatient admission following significant emergency treatment (primary 
angioplasty and emergency laparotomy). Identification of relevant patients 
presented few difficulties, partly because the patients were also being included 
in a national clinical audit. It may prove to be more problematic if no such audit 
existed.  
Of those patients admitted, 86% met the eligibility criteria to be invited to 
complete a PROM questionnaire about their pre-admission health status. Most 
of those deemed eligible were invited (85% emergency laparotomy; 79% 
STEMI). The main reasons for not inviting patients was that the patient was 
discharged rapidly (e.g. transfer to another hospital, self-discharge) or at 
weekends or out-of-hours when staff collecting data were not at work. 
Agreement by patients to participate differed between the two conditions: 92% 
for STEMI patients but only 72% for emergency laparotomy. This probably 
reflected the greater post-intervention morbidity of the latter group. Despite the 
modest participation rate of laparotomy patients, they were representative of 
all such patients as regards age and sex, but may have differed in other 
respects (clinical severity, comorbidities etc.). The observation that STEMI 
participants were more likely to be male and younger is of minimal concern 
given the very high participation rate among this group.  
There was variation in the eligibility, invitation and participation rates between 
the hospitals. While some of this might reflect case-mix differences between 
hospitals (e.g. English literacy), these differences suggest that there is scope 
for less well-performing hospitals to improve their recruitment processes. The 
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reason for low eligibility in some sites (72% for laparotomy in hospital A and 63% 
for STEMI in hospital Q) requires investigation to see if these rates are 
clinically justified. Similarly, low invitation rates (62% in hospital J and 69% in 
hospital N) suggest that overall recruitment could be enhanced given that other 
sites achieved invitation rates of over 90%.  
The lower proportions of patients agreeing to participate in some hospitals (55% 
in hospital F for laparotomy and 67% in hospital Q for STEMI) may reflect 
case-mix differences but it might be because staff were less enthusiastic and 
effective in how they approached and invited patients.  
Comparison with other studies 
This is the first study in England to demonstrate the feasibility of collecting 
retrospective PROMs in emergency hospital admissions. The only previous 
studies to report on recruitment rates of emergency admissions involved either 
trauma patients [7, 8] or critical care survivors (not all of whom were 
emergency admissions to hospital) [9]. Despite all three studies being 
concentrated in only 1-4 sites, in our multi-site study we achieved similar 
proportions of admissions participating (49-62%) to those previously reported 
(50-77%).  
Strengths and limitations 
Its strengths are that it considered both a common medical and surgical 
reason for an emergency admission, included both a disease-specific and 
generic PROM that varied in length, and we observed the recruitment 
performance in a wide range of 16 hospitals which differed in terms of annual 
volume of cases, teaching status and geographical location.  
Despite this, some caution is needed in interpreting the generalisability of the 
results. First, the hospitals that participated in the emergency laparotomy study 
were those that were achieving a high case ascertainment rate in the national 
clinical audit so may have characteristics and a culture that is more likely to 
support the collection of PROMs. As regards the STEMI sites, all five were 
located in and around London (for greater ease of access for the research 
team) so may differ from other parts of the country. This may explain why 
patients were slightly younger than that seen nationally.  
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Second, it is possible that the response of staff and patients to collecting 
PROMs for the two clinical conditions selected might not be replicated with 
other reasons for emergency admission. This will need to be investigated in 
subsequent implementation of retrospective PROM collection.  
Third, about 14% of patients were excluded from this study as ineligible (those 
not literate in English and those with cognitive impairment). The proportion 
excluded varied between hospitals for EL (3-21%) and for STEMI (0-37%). 
Given that such differences could introduce some selection bias, future 
comparisons of hospitals' outcomes could be undermined if this was not taken 
into account. Investigations are needed to establish if such differences reflect 
the populations being served or the perceptions of staff as to the ability of 
patients to participate. In addition, recruitment of people not literate in English 
might be increased with the provision of questionnaires in other languages or 
translation services. For patients with cognitive impairment, the use of proxy-
reported PROMs should be investigated.  
Fourth, the extent of any selection bias was limited by the lack of data on 
patients' clinical characteristics. A further feasibility study with larger samples 
of patients, linked to their clinical characteristics, is needed so sub-group 
analyses could quantify the extent of any selection bias. This would also permit 
investigation of any desirability bias affecting which patients agree to 
participate.    
Finally, given that the only means of obtaining patient reported health status in 
emergency admissions is by the use of retrospective PROMs, there will always 
be some uncertainty as to the impact of recall bias and response shift. 
However, unless it is believed that these biases differ systematically between 
hospitals, there is little risk to the meaningfulness of hospital comparisons. 
Implications for practice 
While the overall rates of eligibility, invitation and participation were good, they 
could be improved if those hospitals with lower rates adopted some of the 
processes that higher performing hospitals used. There are several potential 
ways of increasing recruitment in all three stages: 
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Support timely identification of patients 
 integrate PROMs into the collection of data for the national clinical audit 
 automatic PROM reminders as part of national clinical audit 
Improving timing of invitation 
 encourage the research nurses to participate in ward rounds to increase 
the support of ward nurses  
 involve other clinical staff at weekends (if discharges fall on this day) 
Improving staff ability to invite patients 
 engage all relevant clinical staff to ensure the aim and purpose of 
collecting retrospective PROMs is understood  
 embed PROMs collection with the completion of discharge forms  
 reduce staff workload by simplifying the patient information sheets and 
consenting procedure. 
Increasing patients' acceptance 
 invite patients to participate as close to the discharge date as possible 
Conclusions 
This initial feasibility study has suggested that it is feasible to collect 
retrospective PROMs from patients admitted unexpectedly as emergencies for 
the two conditions studied across a variety of types of hospitals in the NHS. 
The relevance of these findings to other causes of emergency admissions 
needs to be established. In addition, these findings justify the case for a large, 
multi-site study that includes clinical information on participants, and could 
explore the unresolved concerns about selection bias, particularly those arising 
from the clinical characteristics of patients. It would also enable estimates of 
the extent of variation in PROMs between hospitals to determine the 
usefulness of using PROMs in emergency admissions.   
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Tables 
Table 5-1 Emergency Laparotomy recruitment overall and by hospital (n=11) 
 Hospital 
 
A B C D E F G H J K L Overall 
N1 Number of admissions discharged alive 18 46 81 39 21 54 64 110 18 56 39 546 
N2 Number of eligible patients 13 36 67 36 18 44 55 95 15 49 38 466 
N3 Number invited to take part 12 31 62 27 15 40 49 80 9 42 28 395 
N4 Number participated 11 20 42 20 11 21 30 50 8 33 22 268 
N2/N1 Percentage of admissions deemed eligible 72 78 82 92 86 82 86 86 83 88 97 85 
N3/N2 Percentage of eligible patients invited 92 86 93 75 83 91 89 84 60 86 74 85 
N4/N2 Percentage of eligible patients participating. 85 56 63 56 61 47 55 53 48 67 59 59 
N4/N3 Percentage of invited patients participating. 92 65 68 74 73 55 61 63 77 79 85 72 
N4/N1 Percentage of admissions participating 61 43 52 51 52 39 47 45 44 59 56 49 
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Table 5-2 STEMI recruitment overall and by hospital (n=5) 
 
 Hospital 
 M N P Q R Overall 
N1 Number of admissions discharged alive 180 156 123 49 128 636 
N2 Number of eligible patients 152 129 107 31 128 547 
N3 Number invited to take part 108 89 88 24 123 432 
N4 Number participated 91 83 83 16 123 396 
N2/N1 Percentage of admissions deemed eligible 84 83 87 63 100 86 
N3/N2 Percentage of eligible patients invited 71 69 82 77 96 79 
N4/N2 Percentage of eligible patients participating. 60 65 78 52 96 72 
N4/N3 Percentage of invited patients participating. 84 93 94 67 100 92 
N4/N1 Percentage of admissions participating 51 54 67 33 96 62 
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(n = 268) 
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(n =395) Patients declined  
(n=127) 
Patients meeting NELA criteria 
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Patients ineligible  
(n =80) 
 64 lacked capacity 
 16 language/ social reasons 
Patients eligible  
(n =466) 
Patients not invited  
(n =71) 
Figure 5-1 Recruitment Flow Diagram for Emergency Laparotomy patients 
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Figure 5-2 Recruitment Flow Diagram for STEMI patients 
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Figure 5-3 Relationship between the proportions of emergency 
laparotomy patients recruited at each of the three stages, by hospital 
 
 
 
 
 
 
 
 
 
Figure 5-4 Relationship between the proportions of STEMI patients 
recruited at each of the three stages, by hospital 
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Abstract 
Introduction 
Audit of emergency surgery is usually limited to immediate clinical outcomes 
relating to outcomes during the acute hospital episode with little attempt to 
capture patients‟ views of their longer-term outcomes. Our aim was to 
determine the response rate to patient reported outcome measures (PROMs) 
for patients who underwent an emergency laparotomy for gastrointestinal 
conditions, identify response bias and explore the feasibility of comparing 
outcomes with their prior health based on their recalled view collected during 
their admission. 
Methods 
Patients undergoing emergency laparotomy in 11 hospitals were recruited to 
complete a retrospective questionnaire containing the EQ-5D-3L and 
Gastrointestinal Quality of Life Index (GIQLI). Response rate for 3-month 
mailed follow-up questionnaire and potential response biases were assessed. 
Patients‟ outcomes were compared with their baseline using chi-squared and 
paired t-test to assess for differences. 
Results 
Of 255 patients contacted at three months, 190 (74.1%) responded. 
Responders were more likely to be older, female and more affluent. Patients‟ 
health improved significantly as regards the GIQLI (93.3 v 97.9; p=0.048) and 
the sub-scale on symptoms (51.9 v 59.6; p<0.001). No significant change in 
sub-scales on emotion or physical aspects or for overall health status (EQ-5D: 
0.58 v 0.64; p=0.06). According to the social sub-scale patients had 
deteriorated (11.0 v 9.8; p<0.0006). Differences in change scores by patient 
characteristics were slight, suggesting minimal response bias. 
Conclusion 
This approach offers the opportunity for assessing the impact of treatment, 
from the patient's perspective and the potential to evaluate emergency 
laparotomy care using PROMs.   
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Summary Box 
  
What is already known about this subject? 
 Laparotomy is one of the commonest emergency surgical interventions 
with higher postoperative morbidity and mortality than elective procedures. 
 In elective surgery these outcomes can be supplemented by Patient 
Reported Outcomes Measures (PROMs), but they have not been used 
routinely for emergency admissions. 
 Whilst the feasibility of asking emergency laparotomy patients to recall their 
pre-admission health status has been demonstrated, their likelihood of 
responding to a mailed post-discharge questionnaire is unknown. 
What are the new findings? 
 PROMs can be successfully collected in patients three months after 
emergency laparotomy with a response rate of 74% using mailed follow-up. 
 Most patients have not only regained their prior level of gastrointestinal 
health but their general health also improved. 
How might it impact on clinical practice in the foreseeable future? 
 PROMs offer the opportunity for routinely assessing the impact of 
treatment from the patient's perspective. 
 Meaningful comparisons of surgeons and hospitals based on PROMs 
could be undertaken to supplement clinical measures such as mortality, 
morbidity and complications.  
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Introduction 
In England, 40% of NHS hospital admissions are emergencies and the rate 
has been rising[1] [2]. Annually there are about 600,000 emergency 
admissions for general surgery, making up approximately half of all general 
surgical admissions [3]. Laparotomy is one of the commonest emergency 
surgical interventions with a higher postoperative morbidity and mortality than 
elective procedures [4]. 
If the aim of healthcare is to restore a patient to his or her full potential, we 
need to be able to compare patients' outcomes with their health status before 
the sudden and unexpected event that led to their emergency admission. 
Patient Reported Outcomes Measures (PROMs) are one of the ways to 
measure effectiveness and to determine the benefit of resources spent [5][6]. 
PROMs are self-reported questionnaires designed to be completed by patients 
to capture their health at specific points in time to detect a health change over 
a period. They are multi-dimensional measures which may cover symptoms, 
functional status or health-related quality of life (HRQL) [6].  
It is known that short-term clinical outcomes, such as morbidity and mortality, 
following emergency surgical care vary significantly between hospitals [7][8]. In 
contrast, little is known about the longer-term health status of those who 
survive, the vast majority of patients. Capturing PROMs would provide an 
additional means of routinely assessing the effectiveness of emergency 
surgical care. Currently, we know little about whether PROMs for emergency 
surgery vary between hospitals and whether there is any unwarranted variation.  
There is minimal existing research about the feasibility of collecting routine 
follow-up PROMs from patients who have completed a PROM during their in-
patient episode. The relevance of the available evidence is unclear as studies 
either involved only a few centres or were restricted to protocol-driven 
intervention trials instead of routine use [9][10]. In addition, studies were 
mostly conducted in other countries so the results may not be applicable in 
England [11–18]. Response rates ranged between 51% and 71% for mailed 
questionnaires, and between 51% and 84% for interviewer administered 
questionnaires. The only attempt in England to collect PROMs in multiple sites 
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involved 28 major trauma centres and achieved about a 50% response rate 
using mailed or online follow-up at 6 months (personal communication: 
Antoinette Edwards). 
To determine the feasibility of employing PROMs in emergency admissions, 
we undertook two exploratory studies, one on a medical condition and the 
other in surgery (emergency laparotomy). Patients‟ recollected state of health 
prior to their admission was collected shortly after their laparotomy but before 
discharge from hospital to provide a baseline assessment. We have already 
reported on the feasibility of recruiting a representative sample of patients [19]. 
This paper reports on the follow-up response rate for patients, identifies any 
response biases and explores the feasibility of comparing patients' outcome at 
three months with their retrospectively collected PROMs at baseline. 
Methods  
Site and patient recruitment 
A multi-site study was carried out to ensure there would be variation in the 
administration of patient recruitment and data collection. This would allow us to 
gain insights into the relative merits of recruiting in different settings and with 
different personnel involved. Fourteen hospitals were selected, on the basis of 
their high case ascertainment rates in the National Emergency Laparotomy 
Audit (NELA), of which 13 agreed to participate and 11 successfully recruited 
patients for the 15 week duration of the study.  
Patients who met the NELA inclusion criteria and were alive at discharge were 
eligible for inclusion in this study unless they were not literate in English, 
deemed not to have sufficient cognitive ability, or were not resident in the UK. 
For NELA, all patients over the age of 18 years, having a general surgical 
emergency laparotomy in all NHS hospitals in England and Wales are eligible 
for inclusion and are enrolled on a prospective basis into the audit. The 
inclusion criteria for the audit aims to include all emergency gastrointestinal 
procedures on the stomach, large and small bowel, for conditions such as 
perforation, bleeding, abdominal abscess or obstruction, via open or 
laparoscopic approaches. Emergency laparotomies following elective surgical 
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complications are also included. Patients requiring vascular surgery, 
gynaecological surgery, surgery on the renal tract, appendicectomy for 
appendicitis and laparotomy following trauma are excluded from the audit [20]. 
Patients were invited to participate after surgery, before discharge, and as 
close to the discharge date as possible to ensure the immediate effects of the 
intervention (such as a general anaesthetic and immediate post-operative 
complications including ileus, respiratory depression and side effects of opioids) 
were minimised to ensure that the patients were medically able to complete the 
questionnaire [20]. Clinical staff explained the study to patients, provided 
written information and obtained written consent. Questionnaires recalling their 
pre-admission baseline health status were completed by patients without 
assistance from staff or family except when they were impeded by physical 
disability or sensory impairment.  
The study received ethics approval from South East Coast - Brighton & Sussex 
Research Ethics Committee (REC reference: 16/LO/2053) and it was 
incorporated in the NIHR Research Network Portfolio.  
Three Month Follow-up 
Patients were mailed a follow-up questionnaire (QF) from LSHTM 12 weeks 
(84 days) after their date of admission to hospital. Patient vital status was first 
checked against the Personal Demographics Service at NHS Digital prior to 
sending a follow-up questionnaire. After two weeks, non-responders were sent 
a reminder questionnaire. 
Questionnaires 
The questionnaires completed during the admission included demographic 
information, self-reported co-morbidities, a disease-specific PROM and a 
generic PROM. Patients were asked to recall how they were a month before 
their current admission. A systematic review identified suitable PROMs with 
adequate psychometric properties. Clinicians were then consulted in an 
unstructured meeting (a formal consensus development method was not used) 
to determine the final choice. This included consideration of the length and 
likely burden on patients of instruments. 
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The disease-specific PROM was the Gastro-Intestinal Quality of Life Index 
(GIQLI), developed by Eypasch and colleagues [21]. It consists of 36 
questions relating to the gastrointestinal system and the impact of symptoms 
and treatment on individuals‟ physical, emotional and social status. It takes 5-
10 minutes to complete and has good test-retest reliability (intra-class 
correlation coefficient 0.92), and internal consistency (Cronbach‟s alpha >0.90). 
The GIQLI is the most commonly used validated GI system specific PROM for 
studies investigating outcomes in emergency abdominal surgery The GIQLI 
score provides a global index score from 0 (poor health) to 144 (excellent 
health). The index score comprises four subscales: GIQLI symptoms (0-76), 
GIQLI physical score (0-28), social score (0-16) and emotion score (0-20) 
(Appendix 1). One item, on sex life, may not be applicable for some patients 
but the option of such a response is not available. Despite this, some patients 
wrote „not applicable‟ on their questionnaire. They were coded as „not at all‟. 
The generic PROM used was the EQ-5D-3L which has five items: mobility, 
usual activities, personal care, pain/discomfort and anxiety/depression. It takes 
up to five minutes to complete [22, 23] . For each of these questions, the 
respondent chooses from three responses indicating the level of their function. 
A multi-attribute utility score where death and perfect health are represented 
by 0 and 1 are calculated [23]. Scores less than 0 are considered worse than 
death and 1 is the maximum score possible. The EQ-5D-3L was used rather 
than the EQ-5D-5L as the former is still the version used in the National 
PROMs Programme in England. 
Analysis  
Participating patients‟ characteristics were summarised using means and SDs 
for continuous variables or percentages for binary variables. Response rates 
were calculated and reported for patients grouped by age, sex, living 
arrangements, socioeconomic status (SES), baseline GIQLI scores and 
baseline EQ-5D scores. SES was measured using the English Index of 
Multiple Deprivation (IMD) based on patients‟ residential postcodes (24) with 
patients assigned to quintiles of the national ranking of IMD scores. 
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We conducted chi-square and paired t-test for differences to compare 
characteristics of participants who responded to the 3-month follow-up 
questionnaire (QF) with those who did not. Patients‟ outcomes at 3 months 
were compared with their baseline using paired t-test to assess evidence of 
change in health status. Change scores, with the 95% confidence intervals, 
were also used to describe reasonable limits on the extent of any change, in 
order to assess whether the results were consistent with recovery to baseline 
(no change or an improvement in scores). 
We explored the impact that non responses may have had on the mean health 
change in PROMs scores. To do this we calculated the change in score for 
patients by subset according to their characteristics (e.g. age, SES). We could 
then apply these estimates to the whole of the baseline cohort (regardless of 
whether they responded or not) to estimate what the mean change would have 
been if all had responded for the patient characteristics shown have a 
statistically significant non-response association. Inevitably such estimations 
assume that non-responders would have reported similar PROM changes as 
responders. 
Results 
Response rates 
268 patients were recruited and completed baseline questionnaires (Appendix 
2). Of these, 13 (4.9%) patients who were discharged from hospital then died 
during the post-discharge period before the follow-up contact. Of the 255 
survivors, 190 patients (74.1%) responded to the follow-up PROM 
questionnaire: 146 responded to the first request and 44 after one reminder. 
The mean time between completing the baseline (Q1) and the follow-up 
questionnaire (QF) was 85 (SD 19) days, and between admission and QF, 94 
days.  
Response bias 
Responders and non-responders were similar as regards comorbidities, living 
arrangements and health status (EQ-5D and GIQLI) (Table 6-1). Responders 
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differed from non-responders in three ways: they were older (mean age 65.0 
(SD 16; range 18-91) vs. 53.4 (SD 18; range 19-88) (p<0.0001) (Figure 6-1); 
more likely to be women; and more likely to come from more affluent SES.  
Comparing change in PROM scores  
The distribution of the EQ-5D at baseline was bimodal, with the majority of 
patients above 0.5 and a smaller peak between -0.5 and 0.5 (Figure 6-2). The 
distribution of the GIQLI score was broadly normal with a left skew.  
Three months after surgery, patients‟ GIQLI Emotion score and GIQLI Physical 
score had returned to the baseline score (Table 6-2). The GIQLI Symptoms 
score had improved (51.9 v 59.6; p<0.001) whereas the GIQLI Social score 
had deteriorated (11.2 v 9.8; p<0.001).  
The GIQLI score had improved (93.3 v 97.9, p=0.048) and EQ-5D score had 
improved considerably (0.58 v 0.64), although this difference was not 
statistically significant (p=0.06).  
Influence of non-response on change in health status  
Change in the GIQLI score and in the EQ-5D score was not associated with 
patients‟ SES (Table 6-3). However, change was greater in younger (under 70 
years) and female patients though the differences did not reach statistical 
significance except for EQ-5D in women.  
Assessment of non-response bias 
Assessment of potential biases that might have been introduced by some 
patients not responding was based on the assumption that patients with similar 
baseline characteristics (sex and age) would have had similar follow-up EQ-5D 
or GIQLI scores. To illustrate the impact on non-response linked to sex and 
age, we estimated the mean change in GIQLI and EQ-5D scores had there 
been 100% follow-up response rate, compared to the observed mean changes. 
With this assumption, if responses were as per recruitment proportions by 
gender, the change in GIQLI would have been 4.55 (for all participants 
including non-responders) compared to 4.60 (observed in responders) and the 
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mean change in EQ-5D would have been 0.055 compared to the observed 
mean change of 0.060.  
If responses were as per recruitment proportions by age, the change in GIQLI 
would have been 5.10 instead of 4.60, and the mean change in EQ-5D would 
have been 0.061 instead of 0.060. 
Discussion 
Main Findings 
Retrospective and three-month follow-up PROMs can be successfully collected 
in representative samples of patients undergoing emergency laparotomy 
surgery across the country with a response rate of 74% using mailed follow-up. 
Although responders and non-responders were similar with regards to their 
living arrangements, number of co-morbidities and baseline health status, 
responders were more likely to be older, women and of a higher 
socioeconomic status. The impact of any response bias appears to be slight. 
Response bias due to sex could overestimate the improvement in health status 
by 1% (0.05/4.45) on the GIQLI score and by 9% (0.005/0.060) on the EQ-5D 
index. In contrast, age bias may underestimate the improvement by 10% 
(0.5/4.6) on the GIQLI score and by 2% (0.001/0.060) on the EQ-5D.  
The mean GIQLI had improved by three months from 93.3 to 97.9. This 
suggests that not only do patients regain their prior level of GI health after 
major emergency surgery but there is an improvement compared with a month 
before their emergency admission. GIQLI symptoms also improve, by 8 when 
compared to baseline, though GIQLI social decreased by 1.3. Patients‟ overall 
health status measured by the EQ-5D showed a considerable increase (0.58 v 
0.64) although this was not quite statistically significant. 
What this study adds 
This study has demonstrated the feasibility of collecting PROMs three months 
after emergency surgery among patients who, during their admission, had 
supplied retrospective accounts of the pre-event health status. It has shown 
that with high response rates, any responder bias is slight and will not 
undermine comparisons of providers. 
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The observation that the GIQLI social score worsens despite the symptom 
score improving was unexpected. It may be that the use of retrospective 
reporting of pre-operative symptoms exaggerates their severity though such a 
bias was not detected in studies of elective surgery [25,26]. It could be that the 
GIQLI social score items require a longer recovery trajectory than GIQLI 
Symptom items.  
The improvement of generic health status, as seen by the increase in EQ-5D, 
may reflect that emergency laparotomies are primarily performed in lifesaving 
situations; the improved health outcomes would imply that not only are these 
procedures lifesaving and restorative but also goes further and improves the 
quality of life of patients. This is not unsurprising, as a proportion of emergency 
laparotomies will be performed for conditions that may be associated with 
chronic symptoms prior to acute presentation (such as acute colonic 
perforation in diverticular disease). As such, recall of symptoms in the month 
preceding surgery may also encompass the impact of chronic disease.  
Strengths and Limitations  
This is the first study of using retrospective PROMs to collect patients‟ baseline 
health status and a three-month follow-up for those admitted for emergency 
surgical operations in England. It was also conducted in multiple sites (11 
hospital trusts) in different regions in England. This confirmed the feasibility of 
recruiting patients from diverse different geographical populations, as well as 
assessing PROMs use in different hospital organisational cultures and 
environments. 
One limitation is that some patients did not respond to the GIQLI item on their 
sexual life as there was no option to report „not applicable‟. A second limitation 
was that some categories of patient (defined by their cognitive or literacy 
ability) were not eligible for inclusion in NELA so could not be included in this 
study.  
Another potential limitation is that despite the left skew of the GIQLI and EQ-
5D data, we opted to use the same statistical test (paired t-test) for 
comparisons between the three month and baseline data for three reasons. 
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First, it enabled preservation of consistency in our comparisons between all the 
measures. Second, the sample sizes satisfied guidelines for using parametric 
comparisons [27,28]. And third, the t-test does not require the assumption of 
equal dispersion (equal variance) in the data when comparing between groups. 
However, as the t-test does not fully take into account the skew and truncation 
of the EQ-5D data, the confidence interval is the more appropriate method of 
interpretation of any differences and the p value should be interpreted with 
caution.  
One further limitation is that only one follow-up was conducted. Further follow-
ups would provide insight into the recovery trajectory of emergency laparotomy 
patients. 
Conclusion 
This approach assesses from the patient's perspective, the impact of 
emergency laparotomy treatment. It also offers an insight into the opportunity 
for assessing other hospital admissions that are emergencies. The 
generalisability of these findings needs to be investigated with research on 
other causes of emergency admissions.  
Further research is needed to explore longer-term outcomes enabling mapping 
of recovery trajectories. In addition, by capturing clinical data on patients (e.g. 
P- POSSUM scores), such as by linkage to national clinical audit data, it would 
be possible to determine any association with diagnosis and severity. This 
would be essential to be able to make meaningful comparisons of hospitals' 
outcomes and to ensure the PROMs data could support clinical decisions. 
Routine collection of PROMs in emergency admissions could be feasible by 
their inclusion in national clinical audits. Such data would enhance quality 
improvement by including, alongside clinical outcomes, information on patients‟ 
views of their symptoms, functional status and quality of life. For patients 
undergoing emergency laparotomy, there is a paucity of information available 
on the longer-term functional outcomes. Evidence obtained from PROMs can 
help inform shared decision-making before undertaking potentially high-risk 
surgery.   
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Tables and Figures 
Table 6-1 Characteristics of responders compared with non-responders 
Patient characteristic 
Overall 
(n=255) 
Responders 
(n=189) 
Non-
responders 
(n=66) 
p 
value* 
Sex 
Male 
Females 
 
118 (46.0) 
137 (54.0) 
 
80 (42.3) 
109 (57.7) 
 
38 (57.6) 
28 (42.4) 
 
0.03 
SES 
1 (least deprived) 
2 
3 
4 
5 (most deprived) 
missing 
 
34 (14.8) 
47 (20.4) 
49 (23.3) 
49 (21.3) 
51 (22.2) 
25 
 
29 (17.1) 
37 (21.0) 
38 (22.3) 
37 (21.8) 
29 (17.6) 
19 
 
5 (8.3) 
10 (16.7) 
11 (18.3 
12 (20.0) 
22 (36.7) 
6 
 
0.03 
Comorbidities 
0 
1 
2 
3 
4 or more 
missing 
 
58 (24.2) 
78 (32.6) 
44 (18.4) 
32 (13.4) 
27 (11.3) 
16 
 
37 (21.2)               
64 (36.4)                 
33 (18.7) 
22 (12.5)                  
20 (11.4)                  
13 
 
21 (33.3)               
14 (22.2)                
11 (17.5)                
10 (15.9)                       
7 (11.1) 
3 
 
0.186 
Living arrangements 
With family 
Alone 
Other 
missing 
 
203 (79.6) 
40 (15.7) 
2 (0.8) 
10 
 
149 (82.3) 
30 (16.5) 
2 (1.1) 
8 
 
54 (84.3) 
10 (15.6) 
0 
2 
 
0.685 
 
Mean EQ-5D (SD) 
missing 
 
0.57 (0.40) 
12 
 
0.58 (0.39) 
10 
 
0.54 (0.42) 
2 
0.494 
 
Mean GIQLI (SD) 
missing 
 
94.1 (31.3) 
25 
 
94.7 (31.4) 
18 
 
92.3 (31.04) 
7 
0.619 
*from Chi-square 
 
  
P
age
 1
40
 
Table 6-2 Comparison of baseline and follow-up PROMs scores 
 
 
PROM 
Number with 
complete data 
Baseline (Q1) 
Mean (SE, 95% CI) 
Follow-up (QF) 
Mean (SE, 95% CI) 
Change (95% CI, 
p value) 
GIQLI 158 93.3 (2.55, 88.3-98.4) 97.9 (1.77, 94.4-101.4) 
+4.6 (0.37 to 8.83, 
0.048) 
GIQLI symptom 168 52.0 (1.18, 49.6-54.2) 59.5 (0.76, 58.0-61.0) 
+7.5 (5.68 to 9.32, 
<0.0001) 
GIQLI emotion 177 12.0 (0.45, 11.12-12.9) 12.3 (0.35, 11.6-13.0) 
+0.3 (-0.43 to 1.04, 
0.37) 
GIQLI physical 176 14.0 (0.61, 12.8-15.2) 13.3 (0.46, 12.4-14.2) 
-0.7 (-1.68 to 0.28, 
0.18) 
GIQLI social 174 11.0 (0.34, 10.4-11.7) 9.8 (0.29, 9.27-10.4) 
-1.2 (-1.82 to -0.58, 
0.0006) 
EQ-5D index 175 0.58 (0.03, 0.52-0.64) 0.64 (0.03, 0.59-0.69) 
+0.06 (0.00 to 0.12, 
0.06) 
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Table 6-3 Change in PROMs scores by age, sex and SES 
*from ANOVA 
  
Patient characteristic 
Change in GIQLI 
(SD) 
(n=158) 
p value* 
Change in EQ-
5D (SD) 
(n=160) 
p value* 
Age (years) 
>70 
50-70 
<50 
 
1.5 (25.0) 
6.9 (25.8) 
7.8 (39.3) 
 
 
0.46 
 
0.03 (0.36) 
0.07 (0.37) 
0.09 (0.50) 
 
 
0.70 
Sex  
Male 
Females 
 
2.46 (28.7) 
6.14 (29.3) 
 
0.43 
 
-0.01 (0.40) 
0.11 (0.39) 
 
0.047 
SES  
1 (least deprived) 
2 
3 
4 
5 (most deprived) 
 
2.39 (23.7) 
-0.75 (24.4) 
3.94 (28.1) 
4.52 (26.4) 
9.96 (27.5) 
 
 
 
0.69 
 
0.13 (0.32) 
0.47 (0.32) 
0.04 (0.39) 
0.11 (0.42) 
-0.01 (0.49) 
 
 
 
0.61 
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Figure 6-1 Age distribution of responders and non-responders 
 
 
Figure 6-2 Baseline GIQLI score and baseline EQ-5D score distributions 
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Appendices 
Appendix 1: GIQLI Questionnaire [21] 
1. Over the past 2 weeks, how often have you had abdominal pains? 
 all the time, most of the time, now and then, rarely, never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
2. Over the past 2 weeks, how often have you been bothered by a feeling of 
fullness in the upper abdomen? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
3. Over the past 2 weeks, how often have you felt bothered by bloating or 
the sensation of having too much gas in the abdomen? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
4. Over the past 2 weeks, how often have you felt bothered by passing wind? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
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5. Over the past 2 weeks, how often have you felt bothered by burping or 
belching? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
6. Over the past 2 weeks, how often have you noticed unusual stomach or 
bowel noises? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
7. Over the past 2 weeks, how often have you been bothered by frequent 
bowel movements? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
8. Over the past 2 weeks, how often have you really enjoyed eating? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 4 ) ( 3 ) ( 2 ) ( 1 ) ( 0 )   
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9. How often have you had to refrain from eating the food you love due to 
your illness? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
10. Over the past 2 weeks, how did you manage to cope with everyday 
stress? 
 very badly, badly, moderately, well, very well   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
11. Over the past 2 weeks, how often have you felt sad about the fact that you 
are sick? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
12. Over the past 2 weeks, how often have you been nervous or anxious 
because of your illness? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
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13. Over the past 2 weeks, how often have you been satisfied with your life in 
general? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 4 ) ( 3 ) ( 2 ) ( 1 ) ( 0 )   
 
14. Over the past 2 weeks, how often have you felt frustrated about your 
illness? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
15. Over the past 2 weeks, how often have you felt tired or weary? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
16. Over the past 2 weeks, how often have you felt unwell? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
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17. Over the past week (past 7 days), how many nights did you wake up at 
least once during the night? 
 every 
night, 
5 to 6 
nights, 
3 to 4 
nights, 
1 to 2 
nights, 
never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
18. To what extent has your illness led to disturbing changes in your 
appearance? 
 very 
much, 
much, somewhat, a little, not at all   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
19. To what extent has your general physical strength deteriorated due to your 
illness? 
 very 
much, 
much, moderately, a little, not at all   
 
 
( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
20. To what extent have you lost your stamina due to your illness? 
 very 
much, 
much, moderately, a little, not at all   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
  
 Page 151 of 282 
 
21. To what extent have you lost your fitness due to your illness? 
 very 
much, 
much, moderately, a little, not at all   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
22. Over the past two weeks, have you been able to continue your normal 
daily activities (such as work, school, and household tasks)? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 4 ) ( 3 ) ( 2 ) ( 1 ) ( 0 )   
 
23. Over the past 2 weeks, have you been able to continue your normal 
recreational activities (such as sports and hobbies)? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 4 ) ( 3 ) ( 2 ) ( 1 ) ( 0 )   
 
24. Over the past 2 weeks, have you felt very restricted by the medical 
treatment? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
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25. To what extent have your relationships with people close to you changed 
due to your illness? 
 very 
much, 
much, moderately, a little, not at all   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
26. To what extent has your sex life been impaired by your illness? 
 very 
much, 
much, moderately, a little, not at all   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
27. Over the past 2 weeks, have you been bothered by regurgitation of fluid or 
food? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
28. Over the past 2 weeks, how often have you felt bothered by your slow 
eating? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
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29. Over the past 2 weeks, how often have you felt bothered by difficulty 
swallowing your food? 
 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
30. Over the past two weeks, how often have you been bothered by urgent 
bowel movements? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
31. Over the past 2 weeks, how often have you been bothered by diarrhoea? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
32. Over the past 2 weeks, how often have you been bothered by 
constipation? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
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33. Over the past 2 weeks, how often have you been bothered by nausea? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
34. Over the past 2 weeks, how often have you been alarmed by blood in your 
stool? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
35. Over the past 2 weeks, how often have you been bothered by heartburn? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
36. Over the past 2 weeks, how often have you been bothered by involuntary 
bowel movements? 
 all the 
time, 
most of the 
time, 
now and 
then, 
rarely, never   
 ( 0 ) ( 1 ) ( 2 ) ( 3 ) ( 4 )   
 
GIQLI © Ernst Eypasch, 1995. All Rights Reserved 
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Appendix 2: Study Flow Diagram  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Patients participating  
(n = 268) 
Patients Invited  
(n =395) Patients declined  
(n=127) 
Patients meeting NELA criteria 
and discharged alive 
(n=546) 
 
(n= 558)  
 
Patients ineligible  
(n =80) 
 64 lacked capacity 
 16 language/ social reasons 
Patients eligible  
(n =466) 
Patients not invited  
(n =71) 
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Chapter 7 
Using patient reported outcome measures (PROMs) for primary 
percutaneous coronary intervention (PCI) 
 
This chapter describes the response rates achieved at three months when 
collecting PROMs in STEMI patients, it reports on the patient characteristics of 
those who responded with those who did not respond, the assessment of the 
degree of any response biases and the interpretation of the health change 
between patients‟ baseline and outcome PROMs scores at three months. I 
conducted the follow-up study with PROMs questionnaires by mail at three 
months with the support of a part-time administrative assistant Mrs Christina 
Breach. I conducted data analysis with statistical advice from Dr Jenny 
Neuburger and prepared a manuscript first draft with Professor Nick Black‟s 
guidance on layout. I revised the manuscript following comments from co-
authors. All co-authors approved the final version before journal submission. 
This manuscript has been submitted to Open Heart. 
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Abstract 
Introduction 
Routine measurement of the outcome of myocardial infarction is usually limited 
to immediate morbidity and mortality. Our aim was to determine the response 
to patient reported outcome measures (PROMs) three months later, identify 
response bias and explore the feasibility of comparing outcomes with their 
recalled view of their prior health state. 
Methods 
Patients admitted with STEMI to five PCI centres were invited to complete a 
retrospective questionnaire containing the EQ-5D-3L and Short Form Seattle 
Angina Questionnaire (SAQ-7). Response rate for a 3-month mailed follow-up 
questionnaire and potential response biases were assessed. Patients‟ 
outcomes were compared with their baseline using chi-square and paired t-test 
to assess for differences. 
Results 
Of 392 patients contacted, 260 (66.3%) responded. Responders were more 
likely to be older, female, more affluent, and have a higher EQ-5D at baseline. 
Three months after admission, patients‟ SAQ-7 and angina symptom subscale 
returned to their baseline score. The physical limitation subscale score was 
worse than at baseline (79.9 v 73.2, p=0.002), whereas the QoL subscale was 
better (66.6 v 73.9; p<0.001). The EQ-5D Index score was similar at 3 months 
and baseline (0.82 v 0.79). Evidence of bias arising from responders being in 
better general health at baseline needs further investigation and, if confirmed, 
needs to be taken into account in interpreting PROMs data. 
Conclusion 
It is feasible to use PROMs routinely to assess the impact of emergency 
admissions for STEMI patients. A larger demonstration project with more sites 
is needed to confirm these findings.  
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Summary Box 
 
  
What is already known about this subject? 
 While there have been improvements in the management of cardiovascular 
disease, significant variation still exists in survival following acute myocardial 
infarction (AMI) between hospitals within England. 
 Morbidity and mortality outcomes can be supplemented by Patient Reported 
Outcomes Measures (PROMs), but have not been used widely in routine 
care. 
 The feasibility of recruiting AMI patients to recall their pre-admission health 
status has been demonstrated, their likelihood of responding to a post-
discharge mailed PROM questionnaire at three months is unknown. 
What are the new findings? 
 PROMs can be successfully collected in patients three months after STEMI 
with a response rate of 66.3% using mailed follow-up. 
 Most patients regained their prior level of cardiac health as measured by the 
SAQ-7. The physical limitation subscale score was worse than at baseline, 
whereas, the QoL subscale was better. 
How might it impact on clinical practice in the foreseeable future? 
 PROMs offer the opportunity for routinely assessing the impact of treatment 
from the patient's perspective. 
 Meaningful comparisons of hospitals based on PROMs could be undertaken 
to supplement clinical measures such as mortality, morbidity and 
complications.  
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Introduction  
Despite the number of emergency admissions to hospital increasing and 
concern about variations in outcomes between providers [1,2] no attempt has 
been made to use patient reported outcome measures (PROMs) to determine 
patients‟ perception of their change in health status. In England, emergencies 
account for about 40% of all hospital admissions, with the number of 
admissions having increased by 47% over the last 15 years [3]. Two-thirds of 
hospital beds are occupied by emergencies and the cost to the NHS is 
approximately £12.5 billion annually [4].  
Measuring the quality of healthcare is paramount for all health systems. 
PROMs is one of the ways to measure effectiveness and to determine the 
benefit of resources spent [5,6]. PROMs are self-reported questionnaires 
designed to be completed by patients to capture their health at specific points 
in time to detect a health change over a period. They are multi-dimensional 
measures which may cover symptoms, functional status or health-related 
quality of life (HRQL). Health status and quality of life are outcomes that are 
highly relevant and important to patients alongside traditional clinical outcomes 
and survival [6,7]. 
While there have been improvements in the management of cardiovascular 
disease, significant variation still exists in survival following acute myocardial 
infarction (AMI) between hospitals within England [8]. However, nothing is 
known about whether PROMs of survivors also vary between healthcare 
providers in England as routine assessment is limited to clinical outcomes 
(mortality and morbidity). Although there have been no attempts in England to 
routinely capture patients‟ recovery using PROMs they have been used in 
clinical trials. However, the extent to which such outcomes reflect those 
obtained in routine clinical care is unclear. There have been attempts to collect 
longer-term outcomes of AMI patients in the USA but whether those results are 
transferable to the English NHS is unclear [9–12]. 
If the aim of healthcare is to restore a patient to his or her full potential, we 
need to be able to compare patients' outcomes with their health status before 
the sudden and unexpected event that leads to the emergency admission. To 
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determine the feasibility of employing PROMs in emergency NHS admissions, 
an exploratory feasibility study was conducted in patients admitted with ST-
segment elevation myocardial infarction (STEMI) for an emergency Primary 
Percutaneous Coronary Intervention (PCI) [13]. Success of recruiting patients 
soon after admission and of obtaining their recollected state of health prior to 
their admission to provide a baseline assessment has been reported [13–15].  
In this paper we report on the follow-up response rate for patients who 
following an emergency admission, were confirmed to have suffered a STEMI, 
meeting the PPCI assessment checklist for inclusion and who underwent 
emergency (primary) percutaneous coronary intervention (PCI). Secondary 
objectives were to quantify any response bias as regards socio-demographic 
characteristics, comorbidity and health status and determine its potential 
impact on outcome assessment. Being an initial feasibility study, it was not 
powered sufficiently to make meaningful comparisons between participating 
centres. 
Methods  
Site and patient recruitment 
A multi-site study was carried out to ensure there would be variation in the 
administration of patient recruitment and data collection. This would provide 
insights into the relative merits of recruiting in different settings and with 
different personnel involved [16]. For practical reasons, the study was confined 
to one region of England (North Thames). Five primary angioplasty centres 
were invited through the National Institute for Health Research (NIHR) 
Collaborations for Leadership in Applied Health Research and Care (CLAHRC) 
partnership network and all agreed to participate.  
Patients admitted with STEMI for PCI to the five centres who were alive at 
discharge were eligible for inclusion unless they were: not literate in English; 
judged not to have sufficient cognitive ability; or were not resident in the UK.  
Patients were invited to participate soon after their primary PCI and as close to 
the discharge date as possible to ensure the immediate effects of the 
intervention were minimised. Clinical staff explained the study to patients, 
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provided written information and obtained written consent. Questionnaires 
recalling their pre-admission baseline health status were completed by patients 
without assistance from staff or family except when they were impeded by 
physical disability or sensory impairment.  
The study received ethics approval from South East Coast - Brighton & Sussex 
Research Ethics Committee (REC reference: 16/LO/2053) and it was 
incorporated in the NIHR Research Network Portfolio. Full details of the study 
methods and feasibility of recruitment have been described elsewhere [13].  
Patients were sent a follow-up questionnaire by mail from LSHTM 12 weeks 
after their admission to hospital. Patient vital status was checked against the 
Personal Demographics Service at NHS Digital prior to sending a follow-up 
questionnaire. Non-responders after two weeks were sent a reminder 
questionnaire. 
Questionnaires 
The questionnaires completed during the admission included demographic 
information, self-reported co-morbidities, a disease-specific PROM and a 
generic PROM. Patients were asked to recall how they were one month before 
their admission. 
The disease-specific PROM used was the short form Seattle Angina 
Questionnaire (SAQ-7 UK version). This is a 7 item health status measure for 
patients with coronary artery disease that has well-established validity, 
reliability, sensitivity to clinical change, and prognostic value [17–19]. Scores 
range from 0–100 (higher scores indicate fewer symptoms and higher health-
related quality of life). SAQ-7 has good domain coverage (symptom burden, 
functional status, and quality of life), psychometric properties (validity, 
sensitivity), feasibility to implement (questionnaire length, language availability, 
and cost to implement), and clinical interpretability (knowledge of how to 
interpret scores in a clinically meaningful way) [20]. It assesses five 
dimensions: exertional capacity, angina stability, angina frequency, treatment 
satisfaction, and disease perception. Three sub-scales can be derived: 
physical limitation, angina symptoms, and quality of life (SAQ-QoL). The 
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summary scale and the three sub-scales extend from 0 (worst possible health 
state) to 100 (best possible health state). The SAQ-7 has been previously 
validated and applied in patients with acute coronary syndromes [17,18].  
The generic PROM used was the EQ-5D-3L which has five items: mobility, 
usual activities, personal care, pain/discomfort and anxiety/depression. It takes 
up to five minutes to complete [21]. For each item, the patient chooses from 
three possible responses indicating the level of their function. A multi-attribute 
utility score where death and perfect health are represented by 0 and 1 is 
calculated [22]. Scores less than 0 are considered worse than death and 1 is 
the maximum score possible. The EQ-5D-3L was used rather than the EQ-5D-
5L as the former is still the version used in the National PROMs Programme in 
England. 
Analysis  
Participating patients‟ characteristics were summarised using means and SDs 
for continuous variables, or percentages for categorical variables. Response 
rates were calculated and reported for patients grouped by age, sex, living 
arrangements, socioeconomic status (SES), baseline SAQ-7 scores and 
baseline EQ-5D scores. SES was measured using the English Index of 
Multiple Deprivation (IMD) based on patients‟ residential postcodes [23] with 
patients assigned to quintiles of the national ranking of IMD scores.  
SAQ-7 scores and subscales were calculated according to scoring instructions 
from the questionnaire developers whereby partial responses were included 
where possible. Furthermore, individuals with non-responses to two or more 
items in a subscale did not contribute to the calculation of the component 
score as per scoring instructions provided by the developers of the SAQ-7 [17]. 
The likelihood of responding according to several patient characteristics (age, 
sex, SES, comorbidities, baseline SAQ-7 and EQ-5D) was calculated. This 
allowed the likely impact of non-response on the observed change in SAQ-7 
and EQ-5D to be estimated for the patient characteristics shown to have a 
statistically significant non-response association, based on the assumption that 
non-responders would have reported similar PROM changes as responders.  
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Patients‟ outcomes at 3 months were compared with their baseline using chi-
square and paired t-test to assess evidence of change in health status. 
Change scores, with the 95% confidence intervals, were also used to describe 
reasonable limits on the extent of any change, in order to assess whether the 
results were consistent with recovery to baseline (no change or an 
improvement in scores). 
Results  
Response rates 
396 patients were recruited and completed questionnaires (Q1) recalling their 
health state one month earlier (Appendix: Study Flow Diagram). Of these, 4 
(1%) died during the follow-up period. Of the 392 survivors, 260 patients 
(66.3%) responded to the follow-up PROM questionnaire (QF), 216 responded 
to the first request and 44 after the reminder. 
The mean time between completing the baseline and the follow-up 
questionnaire was 89 (SD 17) days and between admission and follow-up 
questionnaire, 92 days.   
Response bias 
Responders and non-responders were similar as regards comorbidities, living 
arrangements and disease-specific PROM score (SAQ-7) (Table 7-1). 
Responders differed from non-responders in other ways: they were older 
(mean age 64.3 SD 12; range 35-94 vs. 57.1 SD 10; range 28-79, p<0.0001) 
(Figure 7-1); more likely to be women; more likely to come from more affluent 
SES; and have a higher generic PROM score (EQ-5D) at baseline.  
Comparing change in PROM scores  
The distribution of the EQ-5D at baseline has a left skew, with the majority of 
patients between 0.8-1.0 and a small minority having scores below 0.5 
indicating poor health-related quality of life. The SAQ-7 score distribution at 
baseline also has a left skew but to a lesser extent than the EQ-5D index 
(Figure 7-2). 
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Three months after STEMI, patients‟ mean SAQ-7 score and mean angina 
symptom subscale was similar to their baseline score (Table 7-2). In contrast, 
the physical limitation subscale was worse than at baseline (79.9 v 73.2, 
p=0.002) while the SAQ-QoL subscale had improved (66.6 v 73.9; p<0.001). 
The EQ-5D Index score was slightly lower at 3 months than at baseline (0.82 v 
0.79, p<0.02), although this is statistically significant, however, this appears to 
be due to a change in the shape of the distribution rather than a shift in 
distribution.  
Influence of non-response on change in health status  
Changes following STEMI and PCI in most PROMs scores (the SAQ-7, SAQ-7 
subscales and EQ-5D) were not significantly associated with patient 
characteristics. The one exception was that patients in the poorest health (as 
determined by their baseline EQ-5D score), reported significantly larger 
(p<0.001) improvements in their EQ-5D scores at three months (Table 7-3). 
Assessment of non-response bias 
Assessment of potential biases that might have been introduced by some 
patients not responding was based on the assumption that patients with similar 
baseline EQ-5D index scores would have had similar follow-up EQ-5D or SAQ 
scores. To illustrate the impact on non-response linked to baseline EQ-5D 
(mean 0.82 in responders v 0.73 in non-responders, Table 7-1), we estimated 
the mean change in SAQ and EQ-5D scores had there been 100% follow-up 
response rate, compared to the observed mean changes. The mean change in 
SAQ-7 would have been 1.2 (estimated for all participants including non-
responders) compared to 0.8 (observed in responders). The estimated mean 
change in EQ-5D would have been -0.02 compared to the observed mean 
change of -0.03.  
Discussion 
Main findings 
Three-month follow-up PROMs can be successfully collected from two-thirds of 
patients admitted as emergencies with STEMI for primary PCI through mailed 
questionnaires. Although responders and non-responders were similar with 
regards to their living arrangements, number of co-morbidities and baseline 
 Page 170 of 282 
 
SAQ-7, responders were more likely to be older, women, of a higher 
socioeconomic status and be in better general health according to the EQ-5D 
score. Apart from the latter, none of these characteristics were associated with 
the change in health reported at follow-up so have not introduced bias to the 
findings. However, the higher EQ-5D of responders at baseline could introduce 
some bias leading to an underestimation of the improvement in the cardiac 
health of patients three months after the event: change in SAQ-7 would be 1.2 
instead of 0.8. Similarly, the observed deterioration in generic health (EQ-5D -
0.03 at follow-up) would be less (-0.02 at follow-up).  
Three months after PCI, patients‟ mean SAQ-7 score and angina symptom 
score returned to their baseline score suggesting patients regain their prior 
level of cardiac health. Although patients reported greater physical limitation 
than beforehand, they felt their quality of life had improved. Given that a 
clinically meaningful difference in SAQ scores is estimated to be 5-8 points, 
these differences are clinically important [24]. 
Although the EQ-5D index score was lower at 3 months when compared to 
baseline (0.82 v 0.79), the clinical significance of this decrement should be 
further explored as although this reached statistical significance, the 95% 
confidence intervals overlap. 
What this study adds 
This study has demonstrated the feasibility of collecting PROMs three months 
after STEMI among patients who, during their admission, had supplied 
retrospective accounts of the pre-event health status. It has shown that the 
response is subject to responder bias which, if confirmed in a larger study, 
would need to be taken into account when comparing the outcomes of different 
providers to ensure meaningful findings. 
The observation that whilst patients‟ physical limitation worsens, their quality of 
life (QoL) improves is surprising. There are four possible explanations. First, it 
may be that patients recall their prior QoL as worse than it was, although no 
such bias was detected in studies of elective surgery when retrospective and 
contemporary reports were compared [14,15]. Second, it may be that patients‟ 
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baseline disease-specific quality of life was already lowered due to the 
presence of sub-acute symptoms prior to their AMI, but were not at the clinical 
threshold that warranted medical attention. Grodzinsky et al reported similar 
baseline SAQ-QoL scores (63.8) in patients with AMI as that reported in this 
study [25]. Third, it may be that the physical limitation is due not to anginal 
symptoms measured by the SAQ-QoL score but by other complications 
following AMI or hospitalisation. Shortness of breath secondary to heart failure 
is a known complication following AMI which could limit patients‟ physical 
function [26,27]. 
And fourth, it may be that patients exercised caution in their physical exertion 
and hence imposed greater physical limitations on their function than 
necessary. Meanwhile, their QoL may improve from the psychological boost of 
having survived their AMI and had the reassurance of having had intervention 
for their coronary arteries. This may be due to a degree of response shift 
occurring following patients‟ experience of an AMI. Patients may have a 
different appreciation of their cardiac related quality of life. All PROMs, which 
are subjective reports, can be influenced by response shift [28]. The literature 
on clinical recovery trajectories after STEMI at three months is sparse with no 
studies reporting the SAQ-7. However, it is reported that patients continue to 
recover and improve their SAQ scores for up to 12 months [9,25].  
The observation for the lower generic health status score (as measure by the 
EQ-5D) but an improvement in the SAQ-QoL score for patients at three 
months suggests that the former captures dimensions that may be important 
for STEMI patients that are non-disease specific. For example, there is 
evidence that depression following AMI is common [29], an aspect that is 
captured by the EQ-5D in its anxiety/ depression item but not by the SAQ-7.  
Strengths and Limitations  
This is the first study of using retrospective PROMs in routine clinical practice 
to collect patients‟ baseline and three-month health status for those admitted 
with STEMI in England. Conducting it in five NHS trusts demonstrated the 
feasibility of PROMs use in different hospital organisational cultures and 
environments. 
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One potential limitation is that despite the left skew of the EQ-5D data, we 
opted to use the same statistical test (paired t-test) for comparisons between 
the three month and baseline for three reasons. First it enabled preservation of 
consistency comparisons between all the measures. Second, the sample sizes 
satisfied guidelines for using parametric comparisons [30,31]. And third, the t-
test does not require the assumption of equal dispersion (equal variance) in 
the data when comparing between groups. However, as the t-test does not 
fully take into account the skew and truncation of the EQ-5D data, the 
confidence interval is the more appropriate method of interpretation of any 
differences and the p value should be interpreted with caution.  
A further limitation is that although the SAQ-7 has been validated for use in 
acute coronary syndromes [11], it is not specific for myocardial infarction and 
may not adequately capture some post-acute MI complications such as heart 
failure [17]. Further development of routine use of PROMs in emergency PCI 
patients should consider alternatives that were not available at the outset of 
this study (e.g. CROQ). Also, the addition of a PROM to capture post MI 
complications such as the Rose Dyspnoea Questionnaire may improve 
prognostic abilities in the evaluation of health change for patients after STEMI.  
Implications for further research/ policy 
This study shows that it is feasible to collect retrospective and follow-up 
PROMs from patients admitted as emergencies with STEMI in NHS hospitals. 
This approach offers an insight into the opportunity for assessing, from the 
patient's perspective, the impact of treatment for the 40% of hospital 
admissions that are emergencies, and patients‟ subsequent recovery after 
their emergency admission. The generalisability of these findings to other 
causes of emergency admissions needs to be established.  
Further research is warranted to explore longer-term outcomes and compare 
these with patient risk profiles, clinical characteristics and recovery trajectories. 
Routine collection of PROMs in emergency admissions is feasible using the 
retrospective PROMs collected during the index admission and a subsequent 
follow-up. Data could be linked to clinical measures known to be associated 
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with outcome (such as Kilip classification, concentration of Troponin l, infarct 
site and left ventricular ejection fraction) and quality dashboards to support on-
going quality improvement through benchmarking, by promoting clinical 
effectiveness and patient-centred care. Larger studies are needed to collect 
PROMs in patients admitted with AMI and other emergency acute coronary 
syndrome patients to enable sub-group analysis of patient and clinical 
characteristics, to investigate further any response bias and to develop risk 
adjustment models to enable comparisons of providers. 
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Tables and Figures 
Table 7-1 Characteristics of responders (n=260) compared with non-responders 
(n=132) 
Patient 
characteristic 
Overall 
Number (%) 
Responders 
Number (%) 
Non-
responders 
Number (%) 
p 
value 
Sex  
Male 
Females 
 
308 (78.6) 
84 (21.4) 
 
196 (75.4) 
64 (24.6) 
 
112 (84.9) 
20 (15.2) 
 
0.031 
SES  
1 (least deprived) 
2 
3 
4 
5 (most deprived) 
missing 
 
68 (18.4) 
60 (16.3) 
91 (24.7) 
94 (25.5) 
56 (15.2) 
23 
 
48 (19.4) 
50 (20.2) 
59 (23.9) 
53 (21.4) 
37 (15.0) 
13 
 
20 (16.4) 
10 (8.20) 
32 (26.2) 
41 (33.6) 
19 (15.6) 
10 
 
0.013 
Comorbidities 
0 
1 
2 
3 
4 or more 
missing 
 
57 (14.6) 
111 (28.5) 
94 (24.2) 
60 (15.4) 
67 (17.2) 
3 
 
35 (13.6) 
76 (29.5) 
64 (24.8) 
39 (15.1) 
44 (17.1) 
2 
 
22 (16.8) 
35 (26.7) 
30 (22.9) 
21 (16.0) 
23 (17.6) 
1 
 
0.904 
Living arrangements  
With family 
Alone 
Other 
missing 
 
296 (75.9) 
87 (22.3) 
7 (1.79) 
2 
 
195 (75.2) 
60 (23.2) 
4 (1.54) 
1 
 
101 (77.1) 
27 (20.6) 
3 (2.29) 
1 
 
0.755 
Mean EQ-5D (SD) 0.79 (0.28) 0.82 (0.25) 0.73 (0.34) 0.002 
Mean SAQ-7 (SD) 76.8 (21.1) 77.8 (22.3) 74.9 (20.4) 0.207 
  
P
age
 1
75
 
Table 7-2 Comparison of baseline and follow-up PROMs scores 
PROM 
Number with 
complete data 
Baseline 
Mean (SE, 95% CI) 
Follow-up 
Mean (SE, 95% CI) 
Change 
(95% CI, p value) 
SAQ_7 Summary 259 77.8 (1.27, 75.3-80.3) 78.6 (1.22, 76.2-81.03) 
+0.8 (-1.6 to 3.2, 
0.56) 
SAQ_7 Physical 
Limitation 
227 79.9 (1.9, 76.2-83.7) 73.2 (1.81, 69.6-76.8) 
-6.7 (-10.3 to -3.1, 
0.0018) 
SAQ_7 Angina 
Symptom 
258 86.9 (1.2, 84.6-89.2) 88.6 (14.1, 86.5-90.7) 
+1.7 (-13.3 to 16.7, 
0.24) 
SAQ_QoL 254 66.6 (1.8, 63.0-70.2) 73.9 (1.7, 70.6-77.2) 
+7.3 (3.9 to 10.7, 
<0.001) 
EQ-5D index 256 0.82 (0.02, 0.79-0.85) 0.79 (0.02, 0.76-0.82) 
-0.03 (-0.07 to 0.01, 
0.02) 
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Table 7-3 Exploring the extent of differences in PROMs scores and health 
change with responder characteristics 
Patient 
Characteristic 
Mean SAQ-7 
Summary Score 
Baseline (Q1) 
Score, (SD) 
(n=390) 
Mean SAQ-7 
Summary 
Score 
Follow-up (QF) 
Score, (SD) 
(n=260) 
SAQ-7 
Summary Score 
Difference in 
Health Change, 
(SD) 
(n=259) 
 
p 
value* 
*from 
ANOVA 
Age  
>70 
50-70 
<50 
 
80.3 (20.5) 
75.5 (21.0) 
75.4 (21.8) 
 
78.4 (20.2) 
78.7 (19.0) 
78.9 (20.7) 
 
-1.88 (25.0) 
1.72 (22.3) 
4.65 (25.5) 
 
 
 
0.33 
Sex  
Male 
Females 
 
77.3 (20.7) 
75.2 (22.4) 
 
80.4 (19.1) 
72.5 (20.7) 
 
1.92 (23.2) 
-2.46 (24.4) 
 
 
 
0.20 
SES  
1 (least deprived) 
2 
3 
4 
5 (most deprived) 
 
79.6 (20.0) 
80.0 (18.4) 
78.5 (19.0) 
72.6 (24.3) 
75.1 (20.9) 
 
83.4 (19.0) 
79.5 (18.6) 
77.2 (19.6) 
80.4 (21.5) 
72.6 (18.8) 
 
5.89 (20.4) 
-0.96 (23.8) 
-1.73 (23.0) 
5.10 (24.5) 
-2.85 (27.9) 
 
 
0.23 
EQ-5D baseline  
Categories 
1 (≤0.65) 
2 (0.66-0.85) 
3 (0.86-1) 
 
 
 
59.1 (24.4) 
74.7 (19.2) 
85.5 (15.9) 
 
 
64.5 (23.0) 
76.4 (18.9) 
84.1 (16.7) 
 
 
 
6.3 (33.8) 
2.4 (24.1) 
-1.6 (19.6) 
 
 
 
 
0.16 
(Table continues overleaf) 
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Patient 
Characteristic 
EQ-5D 
Baseline Score 
(n=385) 
EQ-5D 
Follow-up 
Score 
(n=258) 
EQ-5D 
Difference in 
Health Change 
(n=256) 
p 
value* 
*from 
ANOVA 
Age  
>70 
50-70 
<50 
 
0.80 (0.23) 
0.80 (0.28) 
0.76 (0.36) 
 
0.78 (0.26) 
0.80 (0.22) 
0.74 (0.33) 
 
-0.01 (0.24) 
-0.05 (0.23) 
-0.04 (0.23) 
 
0.41 
Sex  
Male 
Females 
 
0.80 (0.28) 
0.75 (0.30) 
 
0.81 (0.24) 
0.71 (0.28) 
 
-0.04 (0.23) 
-0.03 (0.23) 
 
0.81 
SES  
1 (least deprived) 
2 
3 
4 
5 (most deprived) 
 
0.85 (0.21) 
0.83 (0.23) 
0.79 (0.23) 
0.73 (0.37) 
0.77 (0.34) 
 
0.81 (0.23) 
0.84 (0.19) 
0.80 (0.24) 
0.78 (0.25) 
0.70 (0.31) 
 
-0.04 (0.17) 
-0.01 (0.26) 
-0.01 (0.23) 
-0.02 (0.24) 
-0.10 (0.22) 
 
0.38 
EQ-5D baseline  
Categories 
1 (≤0.65) 
2 (0.66-0.85) 
3 (0.86-1) 
 
 
0.27 (0.28) 
0.78 (0.06) 
0.98 (0.04) 
 
 
0.49 (0.38) 
0.79 (0.17) 
0.86 (0.19) 
 
 
0.19 (0.33) 
0.01 (0.17) 
-0.12 (0.19) 
 
 
<0.001 
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Figure 7-1 Age distribution of responders and non-responders 
 
Figure 7-2 SAQ-7 summary and EQ-5D index score distributions 
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 Appendix: Study Flow Diagram  
 
  
STEMI patients meeting MINAP criteria 
and discharged alive 
(n= 636)  
 
Patients ineligible  
(n =90) 
 47 lacked capacity 
 43 language/ social reasons 
Patients participating  
(n = 396) 
Patients Invited  
(n =432) Patients declined  
(n=36) 
Patients eligible  
(n =547) 
Patients not invited  
(n =115) 
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8 Chapter 8: Discussion  
8.1 Introduction 
This final chapter of my thesis summarises the contribution of this work to our 
knowledge about patient reported outcome measures, and the feasibility of 
using PROMs to evaluate emergency health care.  
Given the need to further our understanding of outcomes after emergency 
admissions, and despite the various theoretical challenges (Chapter 1), I 
identified reliable methods that could be used to establish patients‟ baseline 
health status when contemporary PROMs cannot be collected; first by 
comparing the agreement between retrospective PROMs and contemporary 
PROMs and then by exploring use of PROMs from matched groups of 
respondents to the GP Patient Survey. Finally, I tested the feasibility of 
collecting PROMs in emergency admissions in a range of acute NHS hospitals 
in England to establish its acceptability and interpretability for use in routine 
patient care. I also set out the recommended next steps for this research, and 
discuss the policy implications for the assessment of health service 
effectiveness of patient care.  
8.2 Key findings  
The first objective of the thesis was to review the literature and summarise 
existing evidence on using retrospectively-collected PROMs or data from 
population-based surveys to determine baseline health status in patient 
cohorts. This review covered studies assessing agreement between 
retrospective and contemporary PROMs, with agreement quantified using 
intra-class correlation coefficients (ICCs) for continuous measures, and kappa 
coefficients for categorical measures. This published review article contributed 
to the scientific body of knowledge with several key findings. Overall, the 
evidence suggested that there is strong agreement between PROMs collected 
retrospectively and contemporaneously. Agreement was higher for continuous 
compared to categorical measures (ICCs > 0.75, kappas ranging from 0.3 to 
0.6), for indices rather than individual items, and for retrospective PROMs with 
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shorter versus longer recall time intervals. The directions of any differences 
between retrospective and contemporary PROM responses showed no 
consistent pattern. The review of the literature suggested that both 
retrospective PROMs and population values can have a role to play when 
contemporary PROMs are not possible (Chapter 2). From the literature, our 
knowledge of the use of retrospective PROMs is limited. This leads me to the 
second objective to further investigate the relationship between retrospective 
and contemporary PROMs to explore the influence of patient characteristics 
and contextual factors. In order for PROMs to be used for emergency 
admissions in the NHS, first we need to be able to compare and understand 
the reasons for any differences in context and patient characteristics in order 
to establish suitable uses of retrospective PROMs when contemporary PROMs 
capture is not possible.  
These findings guided the development of my methods for comparing 
retrospective and contemporary PROMs in the English NHS, and led me to 
conduct my cohort study that addressed the second objective, to compare the 
agreement between retrospective and contemporary PROMs in elective 
conditions. The choice to focus on elective patient cohorts allowed me to make 
use of existing contemporary PROMs collected from patients before their 
surgery, by linking with the national PROMs programme data. I conducted the 
additional collection of retrospective PROMs to enable a direct comparison of 
the relationship between contemporary and retrospective PROMs. The study 
found strong agreement between retrospective and contemporary disease-
specific PROMs and EQ-5D in elective orthopaedic patients collected in the 
English NHS, with ICCs of 0.8 for the disease-specific PROMs (OHS and 
OKS), and 0.6 for the EQ-5D. Although patients reported slightly lower scores 
in the retrospective questionnaire compared to the contemporary, the 
differences were small and none were statistically significant. I found that the 
strength of agreement was consistently high, regardless of the severity of a 
patient‟s condition, and social characteristics (age and SES) had a small effect 
(agreement was slightly lower in over-75s) or no significant influence. Mean 
retrospective PROMs for groups of patients could also reliably predict their 
mean contemporary PROM scores (Chapter 3). These study findings 
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confirmed the findings in the literature, supporting the potential use of 
retrospective PROMs in patient cohorts. In addition, the experience and 
knowledge of designing a study protocol and conducting a study to 
successfully administer a retrospective PROM questionnaire for elective 
patients during their inpatient hospital admission then informed the subsequent 
development of the design and protocol for the feasibility studies of collecting 
retrospective PROMs in emergency patients. 
The third objective was to determine whether population-based values from 
the GP Patient Survey (GPPS) could be used to form baseline PROMs for 
patient cohorts, as a cheaper alternative to retrospective PROMs data 
collection.  This study explored methods for matching contemporary and 
retrospective PROMs in elective patient cohorts to population groups of GPPS 
respondents with similar characteristics.  It compared mean EQ-5D index 
scores across the different groups. Although differences between patients‟ 
contemporary and retrospective EQ-5D scores were small, these scores were 
very different to the mean EQ-5D scores of matched GPPS populations. These 
differences persisted after accounting for a range of patient characteristics 
matched to the population sample. I also found that restriction of matching by 
local authority did not narrow the differences when compared with matches 
using national data. The use of the latter would be preferable as a larger 
sample is achievable and the place of residence of patients is not required. 
Specific matching of co-morbidities to exact conditions also did not narrow the 
differences in mean EQ-5D scores compared to a count of the number of co-
morbidities. The exploratory methods from this section of the thesis provided 
insights into the potential of using population values by matching to patient 
characteristics, made possible because these characteristics are routinely 
collected by the annual GPPS (Chapter 4). Although the findings presented in 
this chapter are not supportive of using population-based PROMs to form 
baseline scores for elective patient cohorts. However, there are particular 
reasons in elective patients such as long-standing conditions that warrant 
surgery; in this case arthritis of the hip or knee which may have lowered the 
baseline health statuses of these patients, in comparison to the general 
population. Therefore, there may be value to further exploration of these 
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comparisons in emergency patient cohorts, particularly those who experienced 
sudden illness or injury. 
The fourth objective was to test the feasibility of collecting retrospective 
PROMs in emergency admissions, conducted in two separate patient cohorts, 
emergency laparotomy (EL) and STEMI. The findings from these studies 
provided an insight into the acceptability of recruiting patients to complete 
PROMs in emergency admissions. I identified factors that staff encountered 
when recruiting patients during their emergency admissions at each stage of 
identifying eligible patients, inviting them and patients‟ participation. This 
enabled recommendations to optimise these processes to be made, in view of 
future uses of PROMs in these contexts. This knowledge can therefore support 
routine practice of PROMs collections and further research in the NHS to 
improve the organisation in the collection of PROMs in emergency admissions 
to maximise recruitment rates (Chapter 5).  
Furthermore, the findings regarding follow-up PROMs three months later for 
emergency patients demonstrated that this was acceptable in such patients 
with response rates of 74% (EL) and 66% (STEMI). On average patients 
regained their prior level of health status when measured using a disease-
specific PROM. Differences in change scores by patient characteristics were 
slight, suggesting minimal response bias. These studies provided insight into 
the interpretability of PROMs in these contexts (Chapter 6 & 7). 
8.3 Limitations   
First, reliability between contemporary and retrospective PROMs was tested in 
elective patient cohorts, rather than patients undergoing emergency surgery. 
This was unavoidable as recognised in the theoretical assumptions of the 
thesis (Chapter 1). It is not possible to test reliability of contemporary PROMs 
and retrospective PROMs directly in emergency admissions since it is not 
possible to collect the former. To make use of findings from this first part of the 
PhD study, one must assume that the findings in the reliability of retrospective 
PROMs as tested in elective admissions holds true for emergency admissions. 
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Some support for this assumption can be drawn from the feasibility study 
which demonstrated plausible health status recovery following EL and STEMI.  
A second limitation is that although this thesis has shown that it is feasible to 
collect retrospective PROMs in two emergency hospital admission cohorts, it 
cannot be assumed that this is equally feasible in other emergency patient 
cohorts. There remains the need to test for feasibility in other emergency 
patients to establish recruitment and response rates. 
A third limitation is the generalisability of those recruited for PROMs. In the 
case of emergency admissions, there may be a subset of patients admitted 
with frailty and cognitive impairments for whom PROMs may not be feasible 
without further appropriate arrangements, such as interviewer administered 
PROMs or by proxy. It is also the case that these more elderly patients (over 
85 years old, frail, multi-morbidity, and cognitive impairment) are known to be 
an increasing proportion of those admitted as emergencies [1,2].  
A fourth limitation is that collecting PROMs in emergency admissions will 
inevitability be limited by the availability of validated PROMs for the specific 
condition or intervention. Although the use of generic PROMs such as the EQ-
5D, allows for comparisons between different patient cohorts, it is less 
sensitive to improvements compared with a disease-specific PROM as shown 
in Chapter 6 and 7. In addition, agreement between contemporary and 
retrospective PROMs is consistently stronger in disease-specific PROMs 
(Chapter 2 and 3). However, these PROM tools will need to be validated to 
measure and capture the acute health changes. 
In both emergency PCI and EL cohorts, there were few PROMs that have 
been validated for these patients. Although the questionnaires used in the 
feasibility studies were deemed the most suitable option after reviewing the 
literature and discussions with clinical stakeholders, both had limitations. The 
SAQ-7, although previously validated for use in AMI, was not specifically 
developed for AMI and can be used for other conditions such as stable and 
unstable angina. Similarly, there were limitations with the GIQLI, which was 
chosen as it was the most commonly used validated tool in emergency 
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abdominal surgery and system specific. It was the most suitable questionnaire 
for EL with patients who were admitted with a range of gastrointestinal 
conditions. A limitation I found during the study was the lack of the „not 
applicable‟ option for the sexual health item. Another example is that for some 
items the word „anus‟ was used, this was not appropriate for some patients at 
the follow-up questionnaire if their EL led to a colostomy or ileostomy.  
Furthermore, these PROMs were not specifically develop for emergency 
admissions and retrospective use e.g. the GIQLI uses wording about „your 
illness‟ in some items which may not be relevant and thus confusing for some 
EL patients presenting acutely with no known prior „illness‟. PROMs suitable 
for use retrospectively in emergency admissions will need to be developed or 
current questionnaires modified, with sufficient re-validation to enable routine 
use.  
Another possibility is the development of new PROMs specifically for 
emergency patients which does not assume pre-existing steady symptom 
states. The ideal PROM will also have a suitable recall period and be flexible 
with options for the use of past tense wording so it can be applied 
retrospectively for baseline measurement. 
8.4 Implications for policy and practice 
8.4.1 Expanding beyond process measures and mortality outcomes 
Emergency admissions were once seen primarily as lifesaving interventions, 
however, since survival following emergency acute intervention and hospital 
care is increasing, quality of life is becoming an increasingly crucial and 
relevant outcome.  
Measuring PROMs can provide a unique opportunity for greater insight into 
quality of life outcomes following emergency hospital admission and treatment, 
further understanding the variation between providers, and complement the 
clinical measures that clinical audits currently collect [3,4]. The systematic 
development of PROMs in clinical areas where there is increasing demand, 
where variation in quality is still relatively unknown is paramount [5,6], so that 
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effectiveness and equity can be optimally addressed. In this thesis, I 
addressed the challenges in methods and feasibility that have resulted in the 
current lack of routine use of PROMs in emergency admissions. I have shown 
that a reliable and feasible method for doing so is achievable within the context 
of our socially funded NHS health system.  
Next steps for the NHS should be promoting research to establish whether 
there is variation in quality of life following emergency admissions. 
Unwarranted variation may be a signal of disparities in the quality and 
effectiveness of healthcare between providers, and this would be valuable to 
identify. PROMs have a role as a quality indicator, allowing benchmarking in 
conjunction with other forms of quality data for the NHS.  
8.4.2 Clinical benchmarking and quality indicator 
Another purpose for collecting PROMs data is to enable local benchmarking, 
and expanding to provider comparisons to aid understanding of any 
unwarranted variation in outcomes. This will distil areas of attention for local 
providers of hospital care, as well as commissioners, and NHS England‟s 
overall national oversight in reducing unwarranted variation. 
For patients admitted with emergencies, there is likely to be more variability in 
their acute presenting conditions compared with elective care; more processes 
will therefore be involved at the point of admission when urgent treatment is 
required. The aim of health services is to restore patients‟ health to their 
baseline status. Following emergency admissions, some patients will not be 
able to return to their baseline for several reasons. Firstly, it could be due to 
their underlying primary and co-morbid conditions. Secondly, the severity of 
their acute episode has an impact on recovery. Thirdly, the effectiveness of the 
treatment or care received is also relevant. In the context of emergency 
admissions, we need to use PROMs to allow comparisons based on the 
effectiveness of the service received. Therefore we would want to link PROMs 
to clinical audit data to better case-mix adjust and standardise accounting for 
the differences in outcomes due to the first two reasons.  
 Page 191 of 282 
 
The ways in which PROMs can be used in emergency admissions is as 
aggregate measures of service quality at the hospital, informing service level 
improvements and provider comparisons. There may be some inherent 
differences compared to elective admissions when used for these purposes. In 
both areas, the objective is to understand the effectiveness of treatment and 
care following hospital interventions.  
In emergency care however, the patient journey is generally more complex, 
involving more coordination and transfer of care between different clinical 
teams and specialty areas both within the hospital (e.g. Emergency 
Department, Intensive Care Units), and outside of the hospital (e.g. pre-
hospital care, ambulance services) and in many cases patients have a more 
convoluted post discharge and rehabilitation period.  
If PROMs can be utilised and interpreted effectively, this can be a valuable 
instrument for the assessment of effectiveness of acute services across the 
patient pathway and therefore could reflect the effectiveness of the hospital 
organisation encompassing multiple pathways and departments than 
compared to PROMs in elective care. As such, bringing about pathway and 
service improvements will also require the involvement of more than a single 
team or department. PROMs for emergency care should therefore be 
disseminated in a way that reaches across departmental boundaries and 
professional silos; it will then fulfil its potential to serve as a broader quality 
indicator for across a range of hospital services. 
8.4.3 PROMs for patient care 
Deaths following acute myocardial infarction admissions have fallen and 
similar improvements have been seen in survival following emergency 
laparotomy since the start of the national project (NELA). National clinical 
audits have helped the understanding of these trends and associations [7,8]. 
Clinicians currently use audits to understand morbidity and mortality, but 
PROMs will add another dimension to their knowledge of longer-term health 
status (including HRQL) during their recovery after treatment, and if they 
regain their prior health. This additional knowledge can help support clinicians 
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to make continued improvements in holistic patient care and shared decision 
making regarding treatment options, through timely feedback of PROMs 
results embedded within clinical audit data. The feasibility studies (Chapters 6 
and 7) have given us insight into the health status recovery at three months in 
those groups of patients.  
Further uptake and benefits of PROMs could be enhanced through linking to 
national clinical audits. Linking and embedding PROMs for emergency 
admissions to national clinical audits enables clinical data to be used in case-
mix adjustment models for interpreting PROMs scores. It can also facilitate 
understanding of the relationship between clinical parameters during the index 
hospitalisation with patients‟ long term recovery and quality of life. For example, 
PROMs data could be linked to clinical measures known to be associated with 
outcome (such as Kilip classification, concentration of Troponin I, infarct site in 
STEMI and P- POSSUM scores for EL). 
Embedding PROMs in national audits and registries also has the benefit of 
engaging the clinical community to measure and use PROMs in a way that 
supports clinical management, increasing clinicians‟ familiarity and ownership 
in their role as valuable outcomes alongside morbidity, mortality and process 
measures in the clinical management of patients. 
8.5 Implications for research 
The findings of this thesis lead to the following further research topics for 
considering whether routine collection of PROMs in emergency admissions is 
justifiable for the NHS.  
8.5.1 Exploring use of GPPS PROMs as a proxy baseline in emergency 
admission cohorts of patients 
Based on the hypothesis that patients admitted with sudden emergency 
admissions may have a baseline health status similar to those in the general 
population, the next step is to conduct studies with retrospective PROMs in 
emergency patient cohorts (EL and STEMI patients), matched to the GPPS 
population, using methods already explored from this thesis (Chapter 4).  
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8.5.2 Describing the variation in outcomes following emergency 
admissions and comparing providers using PROMs 
This would establish whether there is variation in PROMs following emergency 
admissions; establish methods to collect PROMs data in large samples and 
hospitals to allow provider comparisons, and develop approaches to embed 
and publish PROMs results in a way that allows for dissemination and 
benchmarking through national clinical audit. 
The objectives would be to:  
 Expand PROMs collection in a large-scale study with EL and STEMI 
patients, in more hospital sites and for longer periods. The studies 
should aim to recruit circa. 3000 patients in each condition and involve 
30 hospitals. The study sample will be powered to enable comparisons 
across providers.  
 To link patient level PROMs data to national clinical audit data to 
understand the relationship between patient admission characteristics 
and treatment process measures collected by national clinical audits. In 
order to explore and understand how PROMs can be used to inform 
clinical decision making in emergency admissions (e.g. for used in the 
development of use in risk prediction models). 
 To investigate the relationship between survival following emergency 
admission and quality of life of survivors. 
8.5.3 Establish best methods and modality to collect PROMs in 
emergency admissions. 
This will evaluate the best methods and modality for the routine collection of 
PROMs in emergency admissions, by testing different modes of data collection 
methods such as electronic, and different follow-up time points. The objectives 
would be to: 
 Test alternative modes of delivery alongside paper-based in EL and 
STEMI patients. 
 Ascertain optimal time points for follow-up in EL and STEMI patients. 
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 Explore the best models of case-mix adjustment models in EL and 
STEMI patients. 
 Establish the relative cost of different modalities in the routine collection 
of PROMs for emergencies in the NHS.  
8.5.4 Expansion into other emergency conditions:  
This fourth aim is to establish further types of emergency admissions for which 
PROMs collection is both useful and feasible as a quality indicator. This would 
include development and feasibility testing PROMs in other emergency 
conditions that are more atypical to STEMI and EL. e.g. in stroke patients. 
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9 Thesis Appendices 
9.1 Retrospective PROMs Questionnaire for Hip Arthroplasty  
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9.2 Retrospective PROMs Questionnaire for Knee Arthroplasty  
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9.3 Retrospective PROMs Questionnaire for Emergency Laparotomy 
 
 
  
 Page 221 of 282 
 
 
  
 Page 222 of 282 
 
 
  
 Page 223 of 282 
 
 
  
 Page 224 of 282 
 
 
  
 Page 225 of 282 
 
 
  
 Page 226 of 282 
 
 
  
 Page 227 of 282 
 
 
  
 Page 228 of 282 
 
 
  
 Page 229 of 282 
 
 
  
 Page 230 of 282 
 
 
  
 Page 231 of 282 
 
 
  
 Page 232 of 282 
 
 
  
 Page 233 of 282 
 
 
  
 Page 234 of 282 
 
 
  
 Page 235 of 282 
 
 
 
 
  
 Page 236 of 282 
 
9.4 Retrospective PROMs Questionnaire for STEMI 
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9.5 Follow-up PROMs Questionnaire for Emergency Laparotomy 
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9.6 Follow-up PROMs Questionnaire for STEMI 
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9.7 Appendices relevant to Chapter 4  
9.7.1 Tables  
Tables A-D 
Table A: Retrospective PROMs compared with GPPS data (England) 
Group 
England Hip 
Number in 
group - 
questionnaire 
Number in 
group - 
GPPS data 
EQ5D Mean 
(SD) - QR 
Mean (SD) 
- GPPS 
data 
Difference in 
means (95% 
CI) 
Men, 60 or 
under 
22 83975 0.31 (0.35) 0.79 (0.28) 0.48 (0.33 - 0.63) 
Men, 61-75 30 81906 0.26 (0.37) 0.79 (0.20) 0.53 (0.40 - 0.67) 
Men, 76 and 
above 
23 39361 0.34 (0.36) 0.71 (0.24) 0.38 (0.22 - 0.53) 
Women, 60 or 
under 
32 100277 0.22 (0.37) 0.74 (0.27) 0.51 (0.38 - 0.65) 
Women, 61-75 67 211827 0.18 (0.33) 0.75 (0.24) 0.56 (0.48 - 0.64) 
Women, 76 
and above 
53 71711 0.16 (0.33) 0.65 (0.23) 0.48 (0.40 - 0.58) 
* 95% CI calculated using diff +/- 1.96*SE(diff).  SE(diff) = sqrt(SD_q1^2/n1 + SD_q2^2/n2) 
 
Table B: Contemporary PROMs compared with GPPS data (England) 
Group 
England Hip 
Number in 
group - 
questionnaire 
Number in 
group - 
GPPS data 
EQ5D Mean 
(SD) – Q1 
Mean (SD) 
- GPPS 
data 
Difference in 
means (95% 
CI) 
Men, 60 or 
under 
21 83975 0.39 (0.37) 0.79 (0.28) 0.40 (0.23 - 0.56) 
Men, 61-75 26 81906 0.32 (0.34) 0.79 (0.22) 0.47 (0.33 - 0.61) 
Men, 76 and 
above 
25 39361 0.18 (0.32) 0.71(0.24) 0.53 (0.40 - 0.67) 
Women, 60 or 
under 
28 100277 0.25 (0.36) 0.74 (0.29) 0.48 (0.34 - 0.62) 
Women, 61-75 63 211827 0.23 (0.31) 0.75 (0.24) 0.52 (0.43 - 0.59) 
Women, 76 
and above 
48 71711 0.14 (0.32) 0.65 (0.25) 0.50 (0.41 -0.60) 
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Table C: Retrospective PROMs compared with GPPS data (matched for local 
authority) 
Group 
local Hip 
Number in 
group – 
PROMs 
Number in 
group - 
GPPS data 
EQ5D Mean 
(SD) - QR 
Mean (SD) 
- GPPS 
data 
Difference in 
means (95% 
CI) 
Men, 60 or 
under 
22 10789 0.317 (0.35) 0.79 (0.27) 0.48 (0.33 - 0.63) 
Men, 61-75 31 8151 0.26 (0.37) 0.80 (0.20) 0.55 (0.41 - 0.68) 
Men, 76 and 
above 
23 3324 0.34 (0.36) 0.71 (0.25) 0.48 (0.32 - 0.63) 
Women, 60 or 
under 
31 13644 0.23 (0.37) 0.74 (0.28) 0.51 (0.37 - 0.64) 
Women, 61-75 67 20778 0.18 (0.33) 0.74 (0.24) 0.55 (0.47 - 0.64) 
Women, 76 
and above 
54 7313 0.15 (0.33) 0.63 (0.25) 0.48 (0.39 - 0.57) 
 
Table D: Contemporary PROMs compared with GPPS data (matched for local 
authority) 
Group 
local Hip 
Number in 
group - 
questionnaire 
Number in 
group - 
GPPS 
data 
EQ5D Mean 
(SD) – Q1 
Mean 
(SD) - 
GPPS 
data 
Difference in 
means (95% 
CI) 
Men, 60 or 
under 
21 10789 0.39 (0.37) 0.79 (0.28) 0.40 (0.23 - 0.56) 
Men, 61-75 26 8151 0.32 (0.34) 0.80 (0.22) 0.48 (0.34 - 0.62) 
Men, 76 and 
above 
25 3324 0.18 (0.32) 0.71 (0.25) 0.53 (0.40 - 0.67) 
Women, 60 or 
under 
27 13644 0.27 (0.35) 0.74 (0.30) 0.46 (0.35 - 0.58) 
Women, 61-75 63 20778 0.23 (0.31) 0.74 (0.25) 0.51 (0.43 - 0.59) 
Women, 76 
and above 
49 7313 0.13 (0.32) 0.63 (0.26) 0.50 (0.40 - 0.59) 
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Tables E-H: Matched by Local area VS England wide (by gender and SES) 
Table E: Retrospective PROMs compared with GPPS data (England) 
Group 
England Hip 
Number in 
group - 
questionnaire 
Number in 
group - 
GPPS data 
EQ5D Mean 
(SD) - QR 
Mean (SD) 
- GPPS 
data 
Difference in 
means (95% 
CI) 
Men, 1 
(least deprived) 
9 21520 0.30 (0.38) 0.77 (0.23) 0.47 (0.18 - 0.77) 
Women, 1 
(least deprived) 
10 26013 0.19 (0.30) 0.80 (0.18) 0.60 (0.40 - 0.81) 
Men, 2 8 28884 0.37 (0.37) 0.82 (0.21) 0.49 (0.18 - 0.80) 
Women,  2 30 73867 0.17 0.37) 0.74 (0.23) 0.58 (0.44  0.72) 
Men, 3 25 78031 0.32 (0.39) 0.78 (0.24) 0.47 (0.30 - 0.63) 
Women, 3 40 114489 0.19 (0.34) 0.75 (0.23) 0.56 (0.45 - 0.67) 
Men, 4 16 34868 0.40 (0.30) 0.79 (0.20) 0.39 (0.24 - 0. 55) 
Women, 4 42 100775 0.23 (0.33) 0.71 (0.26) 0.47 (0.37 - 0.58) 
Men, 5 (most 
deprived) 
17 41894 0.13 (0.33) 0.70 (0.28) 0.56 (0.40 - 0.73) 
Women, 5 
(most deprived) 
29 68671 0.11 (0.33) 0.67 (0.26) 0.55 (0.43 - 0.68) 
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Table F: Contemporary PROMs compared with GPPS data (England) 
Group 
England Hip 
Number in 
group - 
questionnaire 
Number in 
group - 
GPPS data 
EQ5D Mean 
(SD) – Q1 
Mean (SD) 
- GPPS 
data 
Difference in 
means (95% 
CI) 
Men, 1 (least 
deprived) 
10 21520 0.38 (0.30) 0.77 (0.23) 0.70 (0.48 - 0.91) 
Women, 1 
(least deprived) 
7 26013 0.35 (0.34) 0.80 (0.22) 0.45 (0.13 - 0.77) 
Men, 2 8 28884 0.33 (0.37) 0.82 (0.21) 0.49 (0.18 - 0.81) 
Women, 2 28 73867 0.22 (0.38) 0.74 (0.24) 0.52 (0.38 - 0 .67) 
Men, 3 25 78031 0.33 (0.35) 0.78 (0.25) 0.45 (0 .31 - 0.60) 
Women, 3 37 114489 0.17 (0.35) 0.75 (0.24) 0.58 (0.46 - 0.70) 
Men, 4 13 34868 0.46 (0.29) 0.79 (0.22) 0.32 (0.15 - 0.51) 
Women, 4 38 100775 0.24 (0.29) 0.71 (0.27) 0.46 (0.37 - 0.56) 
Men, 5 
(most 
deprived) 
16 41894 0.21 (0.36) 0.70 (0.29) 0.48 (0.29 - 0.68) 
Women, 5 
(most 
deprived) 
29 68671 0.14 (0.29) 0.67 (0.27) 0.53 (0.41 - 0.64) 
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Table G: Retrospective PROMs compared with GPPS data (matched for local 
authority) 
Group 
local Hip 
Number in 
group - 
questionnaire 
Number in 
group - 
GPPS data 
EQ5D 
Mean (SD) 
- QR 
Mean (SD) 
- GPPS 
data 
Difference in 
means (95% 
CI) 
Men, 1 (least 
deprived) 
9 1347 0.30 (0.38) 0.77 (0.22) 0.47 (0.18 - 0.77) 
Women, 1 
(least deprived) 
10 1460 0.19  (0.29) 0.80 (0.20) 0.60 (0.40 - 0.81) 
Men, 2 8 2299 0.37 (0.37) 0.82 (0.21) 0.49 (0.18 - 0.80) 
Women, 2 30 5812 0.17 (0.37) 0.73 (0.24) 0.57 (0.43 - 0.71) 
Men, 3 25 7233 0.32  (0.39) 0.80 (0.25) 0.48 (0.32 - 0.64) 
Women, 3 40 10387 0.19 (0.34) 0.74 (0.24) 0.55 (0.44 - 0.66) 
Men, 4 16 4997 0.40 (0.30) 0.80 (0.20) 0.41 (0.26 - 0.57) 
Women, 4 42 14126 0.23 (0.33) 0.71 (0.27) 0.47 (0.37 - 0.58) 
Men, 5 (most 
deprived) 
17 6388 0.13 (0.33) 0.73 (0.27) 0.60 (0.43 - 0.76) 
Women, 5 
(most deprived) 
29 9950 0.11 (0.33) 0.69 (0.27) 0.57 (0.45 - 0.70) 
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Table H: Contemporary PROMs compared with GPPS data (matched for local 
authority) 
Group 
local Hip 
Number in 
group - 
questionnaire 
Number in 
group - 
GPPS data 
EQ5D Mean 
(SD) – Q1 
Mean (SD) 
- GPPS 
data 
Difference in 
means (95% 
CI) 
Men, 1 
(least deprived) 
10 1347 0.30 (0.30) 0.77 (0.22) 0.47 (0.48 - 0.77) 
Women, 1 
(least deprived) 
7 1460 0.35 (0.35) 0.80 (0.24) 0.44 (0.13 - 0.77) 
Men, 2 8 2299 0.33 (0.37) 0.82 (0.21) 0.49 (0.18 - 0.81) 
Women, 2 28 5812 0.22 (0.38) 0.73 (0.25) 0.51 (0.37 - 0.66) 
Men, 3 25 7233 0.33 (0.35) 0.80 (0.25) 0.47 (0.32 - 0.61) 
Women, 3 37 10387 0.17 (0.35) 0.74(0.25) 0.57 (0.46 - 0.68) 
Men, 4 13 4997 0.46 (0.29) 0.81 (0.22) 0.34 (0.19 - 0.50) 
Women, 4 38 14126 0.24 (0.29) 0.71 (0.28) 0.46 (0.38 - 0.56) 
Men, 5 (most 
deprived) 
16 6388 0.21 (0.36) 0.73 (0.29) 0.52 (0.34 - 0.71) 
Women, 5 
(most deprived) 
29 9950 0.14 (0.29) 0.69 (0.27) 0.55 (0.44  - 0.66) 
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Tables I-P: Handling of co-morbidities by count and by exact methods 
Table I: Co-morbidities by count retrospective PROMs with GPPS (England, 
Method 1 treatment for primary condition)  
 
Group 
Count 1 
England Hip 
Number in 
group - 
questionnaire 
Number in 
group - 
GPPS data 
EQ5D Mean 
(SD) - QR 
Mean (SD) 
- GPPS 
data 
Difference in 
means (95% 
CI) 
Men, 60 or 
under 
22 83975 0.31 (0.35) 0.79 (0.28) 0.48 (0.33 - 0.63) 
Men, 61-75 30 81906 0.26 (0.37) 0.79 (0.20) 0.53 (0.40 - 0.67) 
Men, 76 and 
above 
23 39361 0.34 (0.36) 0.71 (0.25) 0.38 (0.22 - 0.53 
Women, 60 or 
under 
32 100277 0.22 (0.37) 0.74 (0.27) 0.51 (0.38 - 0.65) 
Women, 61-75 67 211827 0.18 (0.33) 0.75 (0.24) 0.56 (0.48 - 0.65) 
Women, 76 
and above 
53 71711 0.16 (0.33) 0.65 (0.23) 0.48 (0.40 - 0.58) 
 
Table J: Co-morbidities by count contemporary PROMs with GPPS (England, 
Method 1 treatment for primary condition)  
 
Group 
Count 1 
England Hip 
Number in 
group - 
questionnaire 
Number in 
group - 
GPPS data 
EQ5D Mean 
(SD) – Q1 
Mean (SD) 
- GPPS 
data 
Differences in 
means (95% 
CI) 
Men, 60 or 
under 
21 83975 0.39 (0.37) 0.79 (0.28) 0.40 (0.23 - 0.56) 
Men, 61-75 26 81906 0.32 (0.34) 0.79 (0.22) 0.47 (0.33 - 0.61) 
Men, 76 and 
above 
25 39361 0.18 (0.32) 0.71 (0.24) 0.53 (0.40 - 0.67) 
Women, 60 or 
under 
28 100277 0.25 (0.36) 0.74 (0.29) 0.48 (0.34 - 0.62) 
Women, 61-75 63 211827 0.23 (0.31) 0.75 (0.24) 0.52 (0.43 - 0.60) 
Women, 76 
and above 
48 71711 0.14 (0.32) 0.65 (0.25) 0.50 (0.41 - 0.60) 
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Table K: Co-morbidities by exact match, retrospective PROMs with GPPS 
(England, Method 1 treatment for primary condition)  
 
Group Exact 
1 
England Hip 
Number in 
group - 
questionnaire 
Number in 
group - 
GPPS data 
EQ5D Mean 
(SD) - QR 
Mean (SD) 
- GPPS 
data 
Differences in 
means (95% 
CI) 
Men, 60 or 
under 
23 33307 0.32 (0.35) 0.85 (0.25) 0.53 (0.38 - 0.68) 
Men, 61-75 32 22879 0.24 (0.37) 0.83 (0.21) 0.59 (0.45 - 0.72) 
Men, 76 and 
above 
24 7430 0.32 (0.36) 0.77 (0.22) 0.45(0.29 - 0.60) 
Women, 60 or 
under 
33 31122 0.23 (0.37) 0.79 (0.27) 0.56 (0.43 - 0.69) 
Women, 61-75 72 64308 0.20 (0.34) 0.74 (0.23) 0.54 (0.47 - 0.63) 
Women, 76 
and above 
56 19645 0.17 (0.33) 0.65 (0.23) 0.48 (0.40 - 0.57) 
 
Table L: Co-morbidities by exact match, contemporary PROMs with GPPS 
(England, Method 1 treatment for primary condition)  
 
Group Exact 
1 
England Hip 
Number in 
group - 
questionnaire 
Number in 
group - 
GPPS data 
EQ5D Mean 
(SD) – Q1 
Mean (SD) 
- GPPS 
data 
Differences in 
means (95% 
CI) 
Men, 60 or 
under 
21 33307 
0.3909 
(0.3672) 
0.85 (0.25) 0.46 (0.31 - 0.61) 
Men, 61-75 26 22879 0.3213(0.3430) 0.83 (0.21) 0.50 (0.37 - 0.64) 
Men, 76 and 
above 
25 7430 
0.1783 
(0.3199) 
0.77 (0.22) 0.59 (0.46 - 0.72) 
Women, 60 or 
under 
28 31122 
0.2541 
(0.3588) 
0.79 (0.27) 0.53 (0.28 - 0.80) 
Women, 61-75 63 64308 
0.2253 
(0.3118) 
0.74 (0.23) 0.51 (0.44 - 0.60) 
Women, 76 
and above 
48 19645 
0.1426 
(0.3229) 
0.65 (0.23) 0.50 (0.41 - 0.60) 
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Table M: Co-morbidities by count, contemporary PROMs with GPPS (England, 
Method 3 treatment for primary condition)  
 
Group Count 
3 
England Hip 
Number in 
group - 
questionnaire 
Number in 
group - 
GPPS data 
EQ5D Mean 
(SD) - QR 
Mean (SD) 
- GPPS 
data 
Differences in 
means (95% 
CI) 
Men, 60 or 
under 
23 131879 
0.3244 
(0.3467) 
0.84 (0.24) 0.52 (0.37  -0.67) 
Men, 61-75 32 96312 
0.2401 
(0.3679) 
0.80 (0.20) 0.56 (0.43 - 0.70) 
Men, 76 and 
above 
24 53934 
0.3237 
(0.3621) 
0.74 (0.24) 0.42(0.26 - 0.57) 
Women, 60 or 
under 
33 179328 
0.2290 
(0.3724) 
0.81 (0.24) 0.58 (0.44 - 0.71) 
Women, 61-75 72 290283 
0.1963 
(0.3410) 
0.78 (0.23) 0.58 (0.50 - 0.66) 
Women, 76 
and above 
56 101061 
0.1650 
(0.3289) 
0.68 (0.24) 0.58 (0.43 - 0.61) 
 
 
Table N: Co-morbidities by count, contemporary PROMs with GPPS (England, 
Method 3 treatment for primary condition)  
 
Group 
Count 3 
England Hip 
Number in 
group - 
questionnaire 
Number in 
group - 
GPPS data 
EQ5D Mean 
(SD) – Q1 
Mean (SD) 
- GPPS 
data 
Differences in 
means (95% 
CI) 
Men, 60 or 
under 
21 131879 0.39 (0.37) 0.84 (0.24) 0.45 (0.28 - 0.62) 
Men, 61-75 26 96312 0.32 (0.34) 0.80 (0.20) 0.48 (0.33 - 0.62) 
Men, 76 and 
above 
25 53934 0.18 (0.32) 0.74 (0.24) 0.44 (0.32 - 0.58) 
Women, 60 or 
under 
28 179328 0.25 (0.36) 0.81 (0.24) 0.56 (0.43 - 0.70) 
Women, 61-75 63 290283 0.23 (0.34) 0.77 (0.23) 0.55 (0.42 - 0.67) 
Women, 76 
and above 
48 101061 0.14 (0.32) 0.68 (0.24) 0.54 (0.45 - 0.63) 
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Table O: Co-morbidities by exact match, retrospective PROMs with GPPS 
(England, Method 3 treatment for primary condition)  
 
Group Exact 
3 
England Hip 
Number in 
group - 
questionnaire 
Number in 
group - 
GPPS data 
EQ5D Mean 
(SD) - QR 
Mean (SD) 
- GPPS 
data 
Differences in 
means (95% 
CI) 
Men, 60 or 
under 
23 104573 0.37 (0.37) 0.87 (0.22) 0.50 (0.34 - 0.66) 
Men, 61-75 33 57554 0.30 (0.34) 0.85 (0.20) 0.55 (0.43 - 0.67) 
Men, 76 and 
above 
26 17056 0.17 (0.32) 0.78 (0.23) 0.61(0.48 - 0.74) 
Women, 60 or 
under 
33 124128 0.25 (0.36) 0.85 (0.24) 0.61 (0.48 - 0.73) 
Women, 61-75 72 187045 0.21 (0.31) 0.82 (0.22) 0.61 (0.54 - 0.69) 
Women, 76 
and above 
57 48805 0.13 (0.34) 0.74 (0.23) 0.60 (0.51 - 0.70) 
 
Table P: Co-morbidities by exact match, contemporary PROMs with GPPS 
(England, Method 3 treatment for primary condition)  
 
Group Exact 
3 
England Hip 
Number in 
group - 
questionnaire 
Number in 
group - 
GPPS data 
EQ5D Mean 
(SD) – Q1 
Mean (SD) 
- GPPS 
data 
Differences in 
means (95% 
CI) 
Men, 60 or 
under 
23 104573 0.32 (0.35) 0.87 (0.22) 0.55 (0.40 - 0.69) 
Men, 61-75 33 57554 0.24 (0.37) 0.85 (0.20) 0.61 (0.48 - 0.74) 
Men, 76 and 
above 
24 17056 0.32 (0.36) 0.78 (0.23) 0.44 (0.32 - 0.58) 
Women, 60 or 
under 
33 124128 0.23 (0.37) 0.85 (0.24) 0.46 (0.31 - 0.61) 
Women, 61-75 72 187045 0.20 (0.34) 0.82 (0.22) 0.62 (0.49 - 0.75) 
Women, 76 
and above 
56 48805 0.17 (0.33) 0.74 (0.23) 0.63 (0.54 - 0.71) 
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Tables Q-T: Method 2 of handling of primary condition (Treat all patients 
in PROMs cohort as having arthritis; mapping to GPPS patients with 
arthritis  
Table Q: Primary condition arthritis matched retrospective PROMs with GPPS 
(England, other co-morbidities handled by count)  
 
Group Count 
2 
England Hip 
Number in 
group - 
questionnaire 
Number in 
group - 
GPPS data 
EQ5D Mean 
(SD) - QR 
Mean (SD) 
- GPPS 
data 
Differences in 
means (95% 
CI) 
Men, 60 or 
under 
23 13121 0.32 (0.35) 0.59 (0.29) 0.26 (0.11 - 0.41) 
Men, 61-75 32 16866 0.24 (0.37) 0.59 (0.23) 0.35 (0.22 - 0.48) 
Men, 76 and 
above 
24 13671 0.32 (0.36) 0.59 (0.25) 0.26 (0.11 - 0.41) 
Women, 60 or 
under 
33 25128 0.23 (0.37) 0.55 (0.29) 0.32 (0.19 - 0.45) 
Women, 61-75 72 83677 0.20 (0.34) 0.60 (0.25) 0.41 (0.33 - 0.49) 
Women, 76 
and above 
56 40937 0.17 (0.33) 0.56 (0.24) 0.39(0.30 - 0.48) 
 
Table R: Primary condition arthritis matched contemporary PROMs with GPPS 
(England, other co-morbidities handled by count)  
Group Count 
2 
England Hip 
Number in 
group - 
questionnaire 
Number in 
group - 
GPPS data 
EQ5D Mean 
(SD) – Q1 
Mean (SD) 
- GPPS 
data 
Differences in 
means (95% 
CI) 
Men, 60 or 
under 
22 13121 0.37 (0.37) 0.59 (0.29) 0.21 (0.05 - 0.38) 
Men, 61-75 28 16866 0.30 (0.34) 0.59 (0.22) 0.29 (0.16 - 0.43) 
Men, 76 and 
above 
26 13671 0.17 (0.32) 0.59 (0.25) 0.41 (0.29 - 0.54) 
Women, 60 or 
under 
29 25128 0.25 (0.36) 0.55 (0.29) 0.31 (0.17 - 0.44) 
Women, 61-75 68 83677 0.21 (0.31) 0.60 (0.25) 0.40 (0.32 - 0.47) 
Women, 76 
and above 
51 40937 0.13 (0.32) 0.56 (0.24) 0.42 (0.33 - 0.51) 
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Table S: Primary condition arthritis matched retrospective PROMs with GPPS 
(England, other co-morbidities handled by exact match)  
 
Group Exact 
2 
England Hip 
Number in 
group - 
questionnaire 
Number in 
group - 
GPPS data 
EQ5D Mean 
(SD) - QR 
Mean (SD) 
- GPPS 
data 
Differences in 
means (95% 
CI) 
Men, 60 or 
under 
23 8149 0.32 (0.35) 0.64 (0.27) 0.31 (0.16 - 0.46) 
Men, 61-75 32 8762 0.24 (0.37) 0.66 (0.22) 0.41 (0.28 - 0.55) 
Men, 76 and 
above 
24 4201 0.32 (0.36) 0.63 (0.24) 0.31(0.16 - 0.45) 
Women, 60 or 
under 
33 12743 0.23 (0.37) 0.61 (0.26) 0.37 (0.25 - 0.51) 
Women, 61-75 72 48553 0.20 (0.34) 0.67 (0.24) 0.46 (0.39 - 0.55) 
Women, 76 
and above 
56 17949 0.17 (0.33) 0.61 (0.22) 0.44 (0.36 - 0.54) 
 
Table T: Primary condition arthritis matched contemporary PROMs with GPPS 
(England other co-morbidities handled by exact match)  
 
Group Exact 
2 
England Hip 
Number in 
group - 
questionnaire 
Number in 
group - 
GPPS data 
EQ5D Mean 
(SD) – Q1 
Mean (SD) 
- GPPS 
data 
Differences in 
means (95% 
CI) 
Men, 60 or 
under 
22 8149 0.39 (0.37) 0.64 (0.27) 
0.24 (0.08 - 0.41) 
p=0.048 
Men, 61-75 28 8762 0.32 (0.34) 0.66 (0.22) 0.33 (0.20 - 0.47) 
Men, 76 and 
above 
26 4201 0.18 (0.32) 0.63 (0.24) 0.44 (0.32 - 0.58) 
Women, 60 or 
under 
29 12743 0.25 (0.36) 0.61 (0.26) 0.35 (0.21 - 0.49) 
Women, 61-75 68 48553 0.23 (0.31) 0.67 (0.24) 0.44 (0.36 - 0.52) 
Women, 76 
and above 
51 17949 0.14 (0.32) 0.61 (0.22) 0.46 (0.36 - 0.52) 
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9.7.2 Further Statistical Analysis Plan for Emergency Patients Cohort 
groups 
 
Further research Question to answer in emergency cohorts: Can GPPS 
population means offer a more reliable alternative to individual retrospectively 
collected measures of patient reported outcomes in emergency admission 
cohorts.  
In order to test for agreement using the ICC (agreement, consistency) between 
population mean EQ-5D with individual patient reported outcome measures, 
for the analysis, we will be making two pragmatic assumptions:  
Firstly, we are treating retrospective PROMs as though they were a gold 
standard, even though we know that they are not necessarily a perfect 
measure. However, in practice, for people with an emergency admission, this 
is the closest recording of patients‟ baseline health status from their own 
perspective we can obtain. We also know from elective patients that the 
agreement between their contemporary and retrospective PROMs is very 
strong.  
Secondly, we ignore the variance within the matched GPPS groups since the 
group sample sizes are large. E.g. if the SD was 0.26 and the sample size was 
4000 the SE would be 0.004, meaning that this is negligible for the ICC 
calculation. Consequently, the residual variance in the individual PROMs 
scores is likely to be much larger than the residual variance in the matched 
group means, (we know that the residual error between the matched mean 
GPPS population EQ5D is smaller and also different for each match when 
compared to the residual error in individual PROMs).  
The issue is that the ICC formulae tend to assume one constant error between 
patients (the rows) and “raters” (in this case, the individual patient themselves 
vs the matched GPPS group mean). However, the row variation between the 
matched GPPS means reflects systematic variation related to observed group 
characteristics, and so does not provide a useful contribution to the estimated 
of the residual variance.  
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The form of the intra-class correlation we therefore would use is:  (〖MS〗
_patients-〖MS〗_error)/(〖MS〗_patients+〖MS〗_error ), where the mean 
squared variation between patients is calculated from the individual level 
retrospective PROM data only, and the mean squared error is calculated from 
the squared differences between the individual PROM and matched GPPS 
mean. 
 
